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DEVELOPMENT TEST REPORT | 
FOR I 

SAFETY AND, ARMING DEVICE 


1.0 INTRODUCTION 

This development test report is submitted as Documentation Item 
Nximber 11, listed in Table VII of NASA Specification 10A00465. These 
development tests conducted by Teledyne McCormick Selph (TMc/S) were 
Authorized by Phase II of Scope of Work, Exhibit "A” to NASA-MSFC 
contract NAS 8-31973. 

2.0 PURPOSE AND SCOPE 

2 . 1 PURPOSE 

The development tests described herein were conducted by TMc/S as 
a prerequisite to qualification testing of the Safety and Arming 
Device, TMc/S PN 816780. 


SCOPE 


This dociiment describes the tests performed and the results. It 
also discusses problems encountered during assembly of the S & A 
devices and their solutions or corrective actions. 

3.0 TEST SUMMARY 

3.1 TESTS PERFORMED 

The following tests were performed: 


Quantity 


Test Description 


Structural Integrity - Two simulated S & A 
devices were fired in the SAFE position to 
verify the body and rotor would remain intact 
without fragmenting. 
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3.1 


I 
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TESTS PERFORMED (Continued) 


Quantity 

45 


Test Description 

Explosive Train Tests - Tests were conducted 
tp demonstrate reliable propagation from the 
NS I detonator to the CDF line at worst case 
conditions of explosive load charge weights ^ 
temperature, and gaps or misalignment between 
elements . 

Full Scale S & A Devices - Units were subjected 
to radiographic, leak, and electrical tests. 

Two units (Group I) were subjected to sine and 
random vibration. Two units (Group II) were 
subjected to ordnance shock, SRB water landing, 
and SRB parachute deployment. One unit from 
each group was then fired at low temperature in 
the ARMED position , and one from each group was 
fired at high temperature in the SAFE position. 


3.2 


SUMMARY OF R13SULTS 


All tests were successful indicating that the S & A device is ready 
to be Gomrliitted to assembly of qualification units. 


3 . 2.1 


Structural Integrity Test 


There was no fragmentation of the S & A body or rotor when fired in 
tlie SAFE position. The NSI detonators remained in the body (not 

expelled) and there was no decomposition of the test lead (CDF line) 
explosive. 




I'm: 
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3.2.2 


Explosive Train Tests 


Tests were conducted using NSI detonators and CDF lines installed 
and fired in simulated S s A bodies. All test groups fired 
successfully.. 


II 


III 


IV 


V 


VI 


Quantity 

5 


20 


Configuration and Result 
Nominal explosive load and gaps, fired at 
ambient temperature — all units propagated 
bodies remained intact. 

Nominal explosive load, maximum detonator 
standoff, fired at -65®F; all units 
propagated . 

Nominal explosive load, maximum cdp line 
standoff, fired at ambient temperature; 
all units propagated. 

Ten percent (10%) underload of PETN in the 
explosive lead maximum CDF line standoff, 
fired at ambient temperature; all units 
propagated. 

Ten percent (10%) overload of PETN in the 
explosive lead, normal gaps at interfaces, 
fired at ambient temperature; all units 
propagated. 

Nominal explosive load and standoff, fired 
at ambient temperature, angular misalignment 
of explosive lead varied using the Langlie 
Reliability Test Method for "one-shot items" 
The test data indicates reliable propagation 


at angular misalignment up to 22 . 65 ® with 
99.99 reliability and 25° with 99.9 
reliability at 95% confidence level. 
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Full Scale S&A Devices 


3 . 2.3 


Anomcilies observed during leak, and electrical checkout and corrective 
action to prevent their recurrence will be discussed later in this 
report. Units were fired with NSI detonators and single ended CDF 
lines installed. Units fired in the ARMED position propagated 
notmally and ruptured the aluminum witiiess tubes. On the SAFE firings, 
there was no decomposition of the test lead (CDF line) e.\plosive, the 

body and rotor remained intact, and the NSI detonator remained in 
place (not expelled). 



4.0 


4.1 


IlST_D]BSC?<IPyiQN AND KERrtT.»PQ 


qknk.rm> 


the .^a.ne advice proviovtsL f 

kept to- a w-inimuTO to miniroire ^ C^J'«nges 

otange., roal,! “rr, "" «ovelop«„t 

Of the »ie« «iteh actuators hy'"Ca“inr,T' "'“*' 

aetuator with a lighter weight forwa lo,f let T '’ 

of the boay te withatanS the ext.in=- ' t«ator, and moditiaatioi, 

fhia laat iviodmcatlon was neoe <iotonator. 

sehedulea us© in thi i^eoause the n®i detonutot 

o€ the detonator used ir^t ^ ®^Plosive output 

on« thetlg^rievl! vibra«e„twf «".»«aite these n.edifieatie„s 
p^ograt, was eoadeeted in aeeerdanee with 

"Teat lead" and "cdf line" refer to the eowe • . 

PN 10 M 045 S supplied by to be esel a! viT 

w ue vjsed ns witness mteriaX 


1*2 


4,2.1 


STBltQTURAh integk;i:t\‘ tests 

or ChviracterARhi'r^ 


This test Wens pentorweci to dewonsttate comm.' 

3.2.15 Of NASA-^MSEC lQA0a46S that thex- / ^ ^ P^^xagraph 

body or rotor in the case of inadvertent ^ ^'^'^Wtation of th© 
detonator with the rotor in the SA« poaitil“" "* 


4.2,2 


of Tests 


T\y?o units vv’ej?e tested. 




i:txi‘3 
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4 . 2.3 


Test Description 


Each test unit consisted of body, rotor wifh • 

threaded adaptere, CDP lines an^Mera * installed, 

was installed r detonators. A debris retainer 

holes. The hSI de\“rs"'and 

Detonator. «■ ^ lines were furnished by MSFC. 

a cons:::: o:rtnt%:::rr:::::'“" 


4 . 2.4 


Test Resulttfi 


uiem: ::: ™ 

Of the outp en: L°corUnesT"- 

detonators or from iL hy combustion products from the 

detonators explosive leads which had initiated. The 

remained in place in the body although there was a uao of 
epproxia.ately 0.015 between the detonator mounting hex aid tLTs I 
body, subseguent sectioning indicated that the tLal ^ iT 
body had yielded slightly but did not fail! 

f:ii:r°: Stainer separated from the body 

«^failed at the mounting holes because washers were not used unlr 

mounting bolt heads. Flat washers were installed for the second 

The ti:: , : remained in place when the device was fired 

this repo!: - appendix A ^f 


4.3 


explosive train tests 


4 . 3.1 


Requirement or Characteri 


The purpose of this test series was to optimise the e.xplosive lead 

lllillZTsTt functioning at worst case 
^nditions of load weight variations, standoff, misalignment at 

ponent interfaces, and temperature limits. 


4.3.2 


Number of Tests 


Forty-five tests were fired in six groups. 


4.3.3 


Description of Test and Results 


This series of tests used the explosive train test setup shown 
on Figure 1. These test samples used special test bodies » rotors, 
and sleeves. The NSl detonators and CDF test leads were furnished 
by MSFC. 

F6r this series of tests the NSI detonators were initiated using 
the NASA standard firing vmit. Model C72-0833, supplied by MSFC. 
The constant current output was used. 


4. 3. 3.1 


Group I - Five Tests 


a. 


b. 


Configurations The explosive leads had the nominal 
charge weight. CDF lines and the NSI had normal stand- 
off distance. Samples wero fired at anxbient tenxperature . 
Results : The detonators fired, CDF test lines initiated 

and the cores were completely consumed. Factual data 
is contained ixi laboratory test report 4918-208 included 
as Appendix B of tl\is report. 


4. 3. 3. 2 Group II - Five Tests 


b. 


Cqnf iguration ; The test parameter was initiation of the 
ekpiosive lead in the rotor at worst case standoff of 
the detonator. The .060 inch thick washers under the 
hh^ of the detonator produced the desired standoff. The 
explosive lead charge weight was nominal . Samples were 
fired at -65®F. 

Results: Detonators fired, explosive leads initiated and 

the CDF test leads were initiated with the core completely 
consumed. 
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4. 3. 3. 3 


4. 3, 3. 4 


4. 3. 3. 5 


Group III - Five Tests 


Configuration: The test parameter was initiation of the 

CDF test lead at worst case standoff between the explosive 
lead of the rotor and the tips of the CDF lines. 

Worst case standoff allowed by component tolerance was 
simulated using shims under the hex of the adapter 
bushings in which the CDF lines are installed. The 
explosive charge weight was normal. Samples were tested 
at room ambient temperature. 

Results: The CDF test leads were initiated and detonated 

high order. 


Group IV - Five Tests 


Configuration: This group was tested to demonstrate reliable 

initiation of the CDF test lead with 10% (by 'weight) under- 
load of the pressed PETN charges within the explosive 
leads. The PETN charge is pressed to a length (TMc/S 
drawing 817330) in order to control overall length of the 
explosive lead. We determined that .062 grams of PETN 
produced the nominal load height for Groups I through III. 

For this group the PETN weight was .056 grams or 10% under 
nominal. 

Results: All samples propagated and produced high order 

detonation of the CDF test lead explosive core. 


Group V - Five Units 


Configuration: This group was tested to demonstrate that 

the explosive lead would initiate properly with a .10% 
overload of the pressed PETN charges. PETN weight in each 
shell was .068 grams. Both the detonator and CDF test 

lead standoffs were normal. Test temperature was room 
ambient. 




te. 

4. 3, ,1.6 
. a* 


C!S*OU^ V ** 

R©au*U4S» ’?l\@ a^wpl©® |\mc?tion<e^ noj?«ftall>y* CO* teat lea^a 
iftltii^tea higU oixteAN was no Isragsventation o« the 

totot 03C bohy. 

ejrovnp VI '« 'xventy units 

ConU^nvation! 'Ihe pn^^nose of this test «Toxn> was to 
d^ite^nwAne the mxAwnw anqnlan wAsaUqnwent of t4\e rotot 
(to the aetonatoe anh the COF ports) for reliable 
propagation. Vhe wisalianwent was aajnsfeA an4 the resnits 
aevelopea nsina the X.anuIAe heUabUity Test Methoa for 
"one shot Atews", ariteria for a "fire" was hihh or^er, 
IpitiatAon oA the QW test leaa explosive oore. 

FoA^ this test the explosive lea^A eharge weights anh 
detonator and qof teat ieaa atandoffa were notinal. lest 
tew\peratnre was roow aaxhient. 


p^Multsi I'he raw data and Interpretation are presented on 
pages 9, IQ, and U of heport l^uwl^er 49iB«4Qa an Appendix 
n, Pheitoyraph Nuw\ber i shows a typioaX test saa\pXe after 


fAV'invx \wvint was at 3i>«t wisaUqmwent . The 
preUwinary and weighted standard aeviation (e) are X.4Q9' 
a^Yd respeotlvely. The weighted a adjusts for 

possible inaoouraoies due to the Xitated sau^pXe sise. The 
qraphioal Yagn'esentation shows a 99.99 pYrv'babiX.ity of 
firing at 9§^ oonfidenoe level of ax.65". The plot also 
shows a 99. pYobahiUty m% oonfideiYoe) against firing 
wMoh Y\\oans a 41.5^ «'argin against inadvertent 

fix'iYvj in the SAFF positioYX* 


4.3.3, 7 arovips I through VI - Reviow and Analysis 

A revlQVf of tost results for this test series indicates that the 
redesigned explosive lead will provide reliable initiation of the 
installed CDP linos when initiated by the NSl detonator at worst 
ease conditions of explosive load weight variations t low temperature 
and standoff (gap) at the detonator/explosive lead and explosive 
lead/CDF interfaces, 

ft© results of tost Group VI also indicate a very high probability 
of propagation at extroroe angular raisaligmwont of the rotor with 
the detonator and COF ports. 

4.4 Fbl^ SCALE SSA TESTS 

I 

4.i4.1 Purpose and Conf icmration 

Testing was performed on four fully assembled S&A devices to verify 
that the design would meet basic environmental and perforinance 
reguirementa of the product specification before committing the 
unit to the qualification program. 

TMc/S assembled four S&A devices to drawing 816780, associated 
subassembly and detail drawings, and ”Assen\bly and inspection 
Procedure 816780". Some areas of nonconformance with the various 

documentation were revealed during the aaseiwbly and checkout of the 
devices. These will be discussed in detail in Section 5.0 of this 

report . 

4.4,2 Test Procedure and Resv^lts 

The SStA devices were tested in accordance with Table i, which 
suwaariaes these tests for convenient reference. 






TABLE I 

FULL-SCALE SAFE AND AEM TESTS 


Typta Test 


OTF8X6780 

Paragraph 


Test Quantity & Sequence 
Group I Group II 


Examination of product 

5.1 

2 

2 

X-Ray 

5.2 

2 

2 

R-Ray 

5.3 

2 

2 

Leak 

^.4 

2 ^ 

2 

Ambient Temperature. 
Electrical Checkout 

0.1 ! 

2 

2 

Sinusoidal Vibration 

0.2 

2 


Random vibration 

8.3 

2 


Shock 

8,4 

' 

2 

Leak 

5,4 

2 

2‘ 

Low Temperature Function 
—Armed 

8.5 

1 

1 

High Temperature Function 
—Safe 

8.5 

1 

1 



J/.t 

^ I 




4 . 4 . 2 . 1 Examination of Product 

components, sutasses^Ues,, and the completed 

for dimensions, workmanship, use of proper materral and finis 
absence of visible defects. The units were in compliance With all 

important areas . 

4. 4. '2. 2 X-Ray Examination 

to x-rav inspection in accordance with 
n :roTr:re:s::^\rra:iocraphs were not a sicnificant inspepion 
tool because the many con^onent parts effectively 
to the ektent that it was difficult to clearly identify J 

features. No anomalies could be found so the units were acceptab . 

: 4^4. 2 . 3 N-Ray Examination 

^ The explosive lead assemblies. Part Number 817178. and the complete 
SSA devices were subjected to neutron radiographic examina 
accordance with 5.3 of DTP 816780. The radiographs of the p 
Lads Clearly showed the explosive charges. Inspection "--^ e 
to verify that there were no charge density variations, gaps between 

charges or other abnormalities. i 

The radiograph of the complete saA devices showed the various 

components more clearly than the x-ray radiographs. 
still difficult to fully identify the various components. Caref 
examination failed to reveal kny out of place components, contamination 
or any other abnormalities so the units were acceptable. 


4.4.2. 4 


Leak Test 


The SSA devices were subjected to a leakage test per 

of DTP 816780. The test involved submerging the * 

after the air pressure above the water had been reduced 
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4 . 4 . 2. 4 


Leak Test (Continued) 


equivalent of 61,000 feet altitude. The devices were observed 

for leakage indicated by a continuous release of a stream of or a 
growth of bubbles. 










r.4'! 


raj 


. rv-M 


During the initial leak test there was evidence of leakage at the 
roll (spring) pins which are used to pin the housing to the flange 
of the body. The roll pins, which had been pressed in only half 
their length, were extracted and the housings removed. Sealing 
compound applied to the faying surfaces of body and bousing was 
cleaned off, fresh sealant was applied and the housings reassembled 
to the bodies. Sealant was cured and the units resubmitted to 
the leakage test. One of the four units still showed leakage at 
one point on the housing to body interface. This unit together with 
t|vo others which had a test anomaly during electrical checkout were 
again disassembled and reworked. Rework will be discussed later in 
tjiis report. These three units were subsequently leak tested again 
aipd were acceptable. 


4 . 4 . 2. 5 


Ambient Temperature Electrical Checkout 


The four S&A devices were subjected to ambient temperature 
electrical checkout in accordance with paragraph 8.1 of DTP 816780. 
Tlje testing included operational cycling tests at 24, 28, and 32 Vdc 
and various circuitry tests. The circuitry tests were performed 
without incident. However, during the 90° rotation test, two units 
filled to meet the test requirement. Specifically the arm monitor 
circuits failed to indicate an ARMED condition within .250 seconds. 
Analysis of the recorder traces suggested that the rotor did not lock 
xr^ the ARMED position. The most probable cause was failure of the 
rotor to rotate far enough for the detent to engage. These units 
were subsequently disassembled, reworked, and reassenU>led. They 
were retested and operated properly at all three voltages. 




bo 
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4 i 4 , 2 . 6 Sinusoidal Vibr ation 

The S&A devices were delivered to Approved Engineering Test Laboratories 
ih Fullerton, California for enviromnental testing. Two of the unrts, 
S/N 0001 and S/N 0002, were subjected to sinusoidal 
.f«,.aanc. vith paragraph 8.2 of OTP 818780. The ^ 

altcuita of the devices were visually reonitore uring 
using specially constructed test boxes with indicator lamps which 
wouW be turnel on if the rotor of the device rotated far enough to 
activate the mioroswitches . There was no indication of rotor 
notation during the test. The devices were cycled 

LTnLcated proper rotor position.' -pact^l 

pages 5 through 7 hETL Beport Number 773-2209 which is included 
as Appendix C of this report. For .jthis report the test axes are. 


(J*- 


X 

Y 

Z 


s* 


Longitudinal ; 

Transverse - perpendicular to a plane through 

the detonator and GDP ports. 

Transverse - parallel to a plane through the 

detonator and CDF )^or€s 

% 


4, 4.2.7 Random Vibration 

TWO units, S/N 0001 and S/N 0002, were also 

vibration in accordance with paragraph 8.3 of DTP 816 . 

the same three phase (lift-off, boost,' re-entry vi ra 

which will be imposed on the qualification program except that only 

l^ssion 1 duration was used. The monitor switch positions were 

monitored during the test as described for the 

There was no indication of rotor rotation during vibration. Th 
un^ts were cycled -.from SAP® .ABB to SAFE after each axis ot 
::;iation. L devices cycled within ,250 

indicated proper position Factual test data on test is 

reported on pages 8 through 32 of AETD Report Nuai>er 773-2209. A 
;rtogr.ph of a typ..-al setup is found on page 67 of the AETL report. 


Shock 


4. 4. 2. 8 


Two units, s/N 0003 and S/N 0004, were sub-i»,-^ a . 

SHE Water Landing and SEE parachute deployLt shocV'"""" 

I -"i^ir^pt^::;;^ r 

Wnance Shoch ^ 

on .. .at la reported on pages 33 to 44 ot Jh^L^r^w'^ 

^■i~Tz.Tzrj:-Tjr‘z:T ■“ ■•■“ ■“ 
.'Lrs :l:: ™ r:r„ 

The devices lycled wrlhL iso" T 'I 

rotor position. The actual ti„el« 9oI"IoIIuT" 

50 milliseconds, a strin oh 4 . rotation was typically 40- 

CcXing. . typical letLI^rtrsllneT 

this report. record is shown m Figure 2 of 


4. 4. 2. 9 


Leak Test 


At the conclusion of shock vibration testing at AETI th ■ 

were returned to TMc/s fm- i « u ^ ^ units 

iMc/s foi leak and firinq teste: rph^ 

again subjected to the 4 „ ^ ests. The units were 

TWO units, S/N 0002 and S/N Iloi^hol"! ZZlTlt'' "V'" 
pros. s/N 0001 and 0004 showed no leakage. ““ 

4.4.2.10 


how Temperature Function - ASHED 


3-t°Zp «rrLi:i:“i:;:::;:;n 

^re tested for Propagation inil't!-;:! “"^^3 

Position at +20°F. The NSI detonators, CDP telt iLdr^^T^' 

tubes were installed ^ .n leads, and witness 

xiitotaiiea and arranged per Fiaure t 4 u- 

two detonators in each d«„-! ^ ^ ^ report. The 

capacitor discharge^--^^^ 

Standard firing unit. ' supplied 


~J 6- 




I 

i 




D 

U 

0 



0 

n FIGURE 3 

^ FUNCTION TEST SETUP 

Q 
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<5. 4. a.. IQ 


IjOw 'r«su\p©rature Func^tion ~ kimm (Contlnmxl) 


' BOtsK S&A dsJV,icoS F.lrod SU^OO'-^sfnl Iv vK 1.1 ^ . 

. . vsvjwvA oSitvu ly , Kach ot the t\s>o explosive loctd‘^ 

*« u«««. «» CM. u« 

tempi >r't ‘^'■''•'““''O.'. ««.» «.c aluminum witn.?ss tubus were 

tbrtetentKtrr« , a«.tonati». on S/N 0004 

tlst auwiiatoi on the housing end was o,1octed feom thu peit. The 

^ tes. ,uu.,,alv since the only leguii-ement ton firm, i„ the akmbd 

!hU-s“tten ntmr“ » “« ^ «h« thm. 


4.4.0.11 itiiTh Temperanu-O t'unot ion - &ifk 

S^N 0002 from the vlbiMtion test u.vur .-.nd s.m 0003 from the 
shoeh teat gtotip svre tested per paragraph s.,.; of oTP 8H.780. These 
units were tested to demonati-nte that the CM:' test le.ada w.u.ld not 
b® initated and that the wtor and Kxiv would not t.-amm.nt if the 
installed Nsi detonatars wore .inadterteivHy fired with the device 
in the SAIt. position, lent temperature was ilSS^F. The tost- setup 
was per tiu\u,e a. lor this test tile debris ret.ainors Mdpc p.-fj 
1QA00487 wvre inatalled. The deton.ators were fired usi-w the 
capacitor dlscharee outputs ot the standard firing unit.’ 

Both tmits fired suooeast'uUv. H,o CM-' test loads were not iniiiatod, 

t-hi btxiv anu -rv'^tor remained Int av't t-'vt' U'sf v.^v* 

,. ^ ^ .lUMd, ivu Aiu avx.^ rav dotonatova were aot vxK’iellt'd 

and the debris retainer remained in place and was not porforatll bu 

tragments e.1octod through tho vent holes. Photograph.s 4 and 5 sh« 
theaa units atter firing. 
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5.0 


PROBLEMS - CAUSE AND CORRECTIVE ACriON 


Some problems wore erperienood dvuring the assembly and test ot the 

our SSA devroes. Their cause and recommended corrective action 
aire discussed herein. 


5.1 


MONITOR SWITCH ACCURACY 


5.1.1 


Description of Problem 


TMc/S requested MSFC concurrence to use the monitor switches to 
Jinitor rotor positron during dynamic testing. We had expected 

^™"or"A»T"' •=!. from the 

or ARM positrons based on analysis of the component dimensions 

and expected operation. MSFC. agreed to the proposal contingent 

upon testing to demonstrate maximum angle of reliable propagation 

an „,easurement of switch play for development and qualification 

units, switch play was measured during the assembly of the four 

development test program. The angles measured 

a. . ,,r. (direction of rotation) and 

o in the direction. The apparent discrepancy between 

dimensr'^ °P®»tion appears to be due to the component 

asZ, ? variations w);,ich were not considered and normal 

Ibly tolerances, particularly regarding adjustment ot the 
croswitches and spring leaf actuators. TMc./S drawing 817331 for 
e spring actuator allowed + 5« variation on a formed angle, 
appears to have been excessive and contributed to the subject 
condition. The actuator was foriiKd from a straight leaf actuator 
using soft development tooling. 


This 


5.1.2 


Corrective Ao tion 


E.xplosive train test Group Vl described in paragraph 4 3 3 6 „riu- 

report demonstrates that the device will „ ' of thii 

Wide r-^nao nr u^viGc Will propagate reliably over a 

wrde range of angular misalignment of the rotor. The angle for 

99.99 percent probability of firing (at 95* c.P.) was mu 

angle fox 99.99 probabilitv of • 22.65«>. The 

„ i filing is even greater at 25° . 


5.1.2 


Co rrectiv e Action (Continued) 


TMo/S has constructed new tooling to foim the 817331 .jctuator. On 
victUvitors for vjualif icat ion and future production units we will 
be able to hold the 45* angle to instead of +5®. Further 
improvement in switch play is expected due to refined adjustment 
techniques. Switch play will bo reduced to 7.5®. An in-process 
inspection assures that when the rotor is held in the "ARM" 
position by the detent that the explosive le.ias are aligned with 
the detonator and CDF ports within + 2.5®. 

Drawing analysis indicates the rotor rotation required to overcon\o 
the detent is 17® in the direction of rotation anvi 13® in the reverse 
direction. Actual measurement on a device was lo® in the foxatfard 
direction. The reverse direction was not measured since the device 
is not subject to a u to- iX) tat ion in the reverse direction. Analysis 
of the data, measurements, and controls indicates that; 

a. The monitor switches will detect Vv\i*iations in rotor 
position much less than actvxal ly required to overcome 
the detent, 7.5® versus 17®. 

b. Tlxe monitor switches will deti'ct explosiv’e train nus- 
aligtxment of 10® (7."'® t 2.5®) or less which v.x>mpares to 
25® for reliable propagation. In any unit there is a 
wide margin of safety in terms ot monitoring tlxe actual 
position and in reliable propagation. Therefore, TMc/S 
can cv>nf idently use tlie monitor switches to uK'nitor rotor 
posit iv-»n during dynamic testing. 


TMc/S proposes to nxeasure and i-ocord switch play durina asseinbly of 
tho qualif icat ion units and to nK^nitor rotor position using the SAKE 
.Tnd ARK nv>nitor switches durinq qual if icat ion testina. In any event 
tho monitor switches will detect rotor ix>tation sufficient to over- 
come the detent beforv' such rotation is sufficient to cause failure 
to propaaate. There apjx'ars to be a lOOti margin between the angle 
of switch play and the .xngle of control of the detent and .in even 
greater margin of 200* between tho angle of switch play and angle 
of reliable propagation. 
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5.2 90° CYCLING 

5.2.1 Description of Problem 

During ambient temperature electrical checkout prior to dynamic 
testing two of the four S&A devices malfunctioned when cycled 
at 32 Vdc input to the solenoid. These two units together with 
the unit which failed the leakage test were returned to production 
for rework. 

The housings were removed and the action of the solenoid, rotor, and 

detent were studied closely while the solenoid was rotated slowly 

manually (not electrically) . It was observed that the arm of the 

♦ 

driving clutch would engage the arm of the detent before the drive 
train had rotated its full 90° cycle. At the time of contact 
the grooved detent position of the rotor was not yet under the detent 
roller. The result was that the solenoid rotation was being stopped 
short of its full travel and the detent was not engaging and locking 
the rotor in position. Therefore, the rotor was depending on inertia 
to complete the 90° rotation and on the detent spring to stop and 
hold it in the correct position. The malfunction occurred when the 
rotor inertia overcame the detent spring and the. rotor rotated 
beyond 90° coming to rest about 5° past the proper position with 
the detent roller resting on the outermost surface of the rotor. 

5.2.2 Corrective Action 

Corrective action was to modify the detents 
from the arm. Thereby the solenoid/driving 
additional 3.5° before engaging the detent, 
assembled and operated properly thereafter, 
the detent is illustrated on Figure 4. 


by removing some material 
clutch could rotate an 
The units were re- 
The modification to 
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TRUE 


lENTER 




ProMem 


ye Action 


leakage 


The Sif. devices had regulred 

failed™ test initi.Uy 

ptohie. •>oasi„::r,::; testi„„ 

- -*... “r„"“ •-. 


Housing i.d. 

Body o.D. 

Total Clearance 
diametrical Clearance 


3.142 

3.120 

.022 

.011 


3.154 

“ _3.116 

■ .038 

.019 


•UAJ. 

These units there for<a 

r::- - --- and depended 

eakage paths than a thinner fii„ “1"' 

would be. 

^ • 2 


The following corrective action win be ' , 

•*• be implemented; 


Increase the number of sorin„ • 

housing to the body from fou ‘he 

ba incorporated starting with tl 

Ra-dimension the body t! rlT ‘’““«aation lot. 

'« “c. 

drawing at this time but the effect 
fature procurements. The bl ^a on 

ibe qualification devices wiu'W'''’*'’'''*'' 
fapoxy) thin aluminum strips to bonding 

® Sight section to bring them '^iamater and the 

Tba strips Will be formed 1 sT <^i"»nsion. 

The epoxy will be 3-„ company Ec-ln'x 
terial meeting mmm-a-i 3 ., Lf " “ or a 
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DEVELOPMENT 


PREPROD/ PERIODIC /QUAL □ 
PRELOAD □ 
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(preliminary UNRELEASED). 
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816780 MODIFIED 


1 


CUSTOMER SPECIFICATION. 


N/A 


TMe/S PROCEDURE. 


(PRELIMINARY UNRELEASED) DATE TEST INITIATED 

DATE TEST COMPI PTFO ^ 7 OCTOBER 1976 


DTP 816780 


TYPE OF 
TEST 


STRUCTURAL 

INTEGRITY 


© 


REFERENCE 

PARAGRAPH 


6.0 


MEASURED VALUES 


MINIMUM 


N/A 


MAXIMUM 


N/A 


NUMBER OF UNITS 


TESTED 


ACCEPTED 


REMARKS AND/OR 
UNTOWARD INCIDENTS 


NONE 


^ Cuttointr Sptc I f I cotion TMc/S Procvdur* 
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TELEDYNi McCORMICK SBLRH 

HOLLISTER, CALIFORNIA 95023 

TEST DATA SHEET 
FOR 


REPORT NUMBER 4918-110 OATF 27 OCTOBER 1976 

JOB NUMBER 4918::78 ^ ^ BUMBRP 110 

tMc/S PART NAME _ SAFE Am ARM DEVICE NUMBER Ji^SJIODIFIED 

CUSTOMER SPECIFICATION NM . IMc/3 PROCPniiap ATP 816780 RE V. N/C 

TEST EQUIPMENT ITEM NUMBERS L_ ~ 

Requirements ™ the nsi detonator is installed into the s & a body and fired wit h 

_THE ROTOR IN THE "SAFE" POSITION THERE SHALL BE NO FRACTIENTATION OF THE BODY OR ROTOR. 


CMSTOMER PART NUMBER. 


I 


n 


imiT DET 1 DET 2 BRIDGEIVIRE 

NUMBER SERIAL SERIAL RESISTANCE COHMSl 

NUMBER NUMBER DET 1 DET 2 

1 142WAA 152WAA 1.05 1 fiR 


0103WAA 0147I^AA 1.02 


TEST EVALUATION 


Debris Shield separated from body, 
Detonators retained in body, End 
Cap separated from body, CDF Line 
intact - not initiated or decom- 
posed. 

Debris Shield remained in place 
but slightly deformed. Detonators 
remained in body, end cap expelled, 
*CDF Lines intact, not initiated or 
decomposed. 


NOTE; BODY THREADS YIELDED ON DF- 
TONATOR SIDE APPROXIMATELY 
.015. EXPLOSIVE LEADS DE- 
TONATED. SOME MINOR SMUDG- 
ING OR BURN RESIDUE DEPOSI- 
TED ON FACE ON CDF LINES. 


SERIAL NUMBER OF CDF LINES 
UNIT #2, 8537, 6148 
UNIT #1, 8345, 6148 


L. Takehana 

TECHNICIAN ' — 

evaluation of test RESULTS (CHECK ONE) 

2 ABOVE tests conducted WITHOUT ADVERSE EFFECTS 
□ DISCREPANCY/S NOTED OF UNIT/S. 


FORM NO. 543 REV. A (6/-^3) 


WITNESS 
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RMnEHBnHMBMflMBMflEHHBEEEM VVI%FE EMMBEHHHEH 


REPOKT MUM«g» 4918-208 
hatt 15 APRH^ 1977 


PURPOSE OF TEST 



LOT ACCEPTANCE 


PAELOAO 


□ 

DEVELOPMENT 

m 

□ 

ENO. EVALUATION 

□ 

□ 

FAILURE ANAUrSID 

□ 




TEST SUMMARY SHEET 


MB mumbth 4918»78»20S ttepettr tamum 4918-208 TUc/S imRT 


DATg TEST miTtATeo 3^ ?EBEII&gg 1977 

CUSTOMER SPrciPicATiQM 10AQ0465 "A" rweAg pmqcpouhp STE? 816780 B£y. K/C Ij^jlTE TEST cOMPi_ETgft I^RCH 1977 


TYPE OF 

^REFERENCE 

'^PARAGRAPH 

MEASURED VALUES 

NUMBER 

OF UNITS 

REMARKS AND/OR 

TEST 

MINIMUM 

MAXIMUM 

TESTED 

accepted 

UNTOWARD INCIDENTS 

m¥WSV/E 

THAI!? 

CCSSJFintnATIOU 

table I 

H/A 

M/A 

45 

45 

.MDME „ 

PROPAGATICH*’ 

mou? I 

If/A 

M/A 

5 

5 


PEOPAGATIOH 

GROUP II 

H/A 

M/A 

5 

5 

■ SOME 

peopagatiok 

®0U? Ill 

If/A 

M/A 

5 

5 

SOME 

propagatioh 

mam w 

S/A 

M/A 

5 

5 

SOME. 

PROPAGATIQir 

<mou? V 

If/A 

M/A 

5 

3 

ROME. 

KELIASILirr 

TEST 

GROUF VI 

27.0*^ 

40.5° 

20 

■ 20 ' , 

' ■ 'ROSE.' 


R*f«r«MC« p«ra«raplis Cuatemar Spaei f icotion TMc/S Procadura 
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^ TELEDYNI McCORMICK SELRH 

Hollister, Calif. • 95023 


JOB IHUyagW_ 4918-78 


TEST BEPORT 


WQ. _208 


^WRT MUygB 4918-208 
iiETg_ lS APRIL 1977 


EQUIPMENT LIST 


ITEM 

NO. 


NAME 


manufacturer model accuracy calibration 


1 i standard firing unit franklin institute C72-0833 


m , 163 REV ( 7 / 73 ) 


PA6E-3__ay II 






miDYNE McCORMICK SilPH 

HOLLISTER, CALIFORNIA 9S023 


REPORT NUMBER 
JOB NUMBER 


TEST DATA SHEET 
FOR 

EXPLOSIVE train CONFIGURATION TEST 
4918-208 


4918-78 


DATF 3 FEBRUARY 1977 


W.O. NUMBER 


208 


1M»/SPART NAMF explosive TRAIN mNFTran.ATTn« miiUTB 816780 

CUSTOMER SPECIFICATION REV. A PROCFnilPF OTP 816780 REV . B/C 

TEST EQUIPMENT ITEM NUMBERS L 

REQUIREMENTS UNITS SHALL TRANSFER INITIATION AND REMAIN INTACT. 


CUSTOMER PART NUMBER. 

GROUP NUMBER 1 - NOMT NAT. CONFIGURATION 


(A) 


UNIT 

NUMBER 

CDF 

SERIAL 

NUMBER 

— 

NS I 

DETONATOR 

SERIAL 

NUMBER 

DETONATOR/ 
EXPLOSIVE 
LEAD GAP 

explosive 

LEAD/ 

CDF GAP 

^ 2 

8687 

00115 

Normal 

Normal 

3 

8550 

00240 





4 

8336 

00102 





8 

8685 

00141 





9 

8355 

00126 








\ 

> 

1 

f 

• 


TEST 

TEMP. 


evaluation 


Amb. 


Units transferred Initiation 


NOTES: (1) CDF Cores completely consumed 

(2) Rotors backed-out to various degrees 

(3) All bodies remained intact 


J. Pena 


TECHNICIAN 

EVALUATION OF TEST RESULTS (CHECK ONE) 

B ABOVE tests conducted WITHOUT ADVERSE EFFECTS 
□ OISCREPANCY/S NOTED OF UNiT/S 


N/A 


WITNESS 


FORM NO. 543 REV, A (6/73) 


PAQE_A QP 11 




TiiiDYNt McCormick silrh 

HOUliTER, CAUrORNIA 95023 

TEST DATA SHEET 
FOR 

EXPLOSIVE TRAIN CONFIGURATION TEST 

report number 4918-20R 
JOB NUMBER _ 4918. 78 


I 


DATE 


FEBRUARY 1Q77 


^ W.o. NUMBER 4UO 

rxcn PART NAME TRAIN CONFTr.im/'TTnN . ^WS. N.7u»rD 8U780 

CUSTOMER SPECIFICATION 10A00465 REV. A 

TMc/S PROCEDURE DTP 818780 R EV. n/C 


208 



UNIT 

CDF 

NSI 

DETONATOR/ 

NUMBER 

SERIAL 

DETONATOR 

explosive 

1 

NUMBER 

SERIAL 

LEAD 

GAP 



NUMBER 

1 


i 




* 

I 

8546 

00113 

0.060 IN. 

^ 5 

8685 

00151 



i 6 

8359 

00143 


f 

7 

8538 

00280 



10 

8545 

00062 







\ 



Explosive 

LEAD/ 

CEE GAP 


Normal 


TEST 

TEMP. 


-65®F 


EVALUATION 


UNITS TRANSFERRED INITIATION 


NOTES ; 


(1) CDF Cores completely consumed 

(2) Rotors back-out to various degree 

(3) All bodies remained intact. 


NORMAL STLo^OFfuMlTS A^f’^.io??- lei^^^EXCESS STANHEr^WAf STAND-OFF. 
INCHES, .io/o. EXCESS STAND-OFF WAS FROM .000-. 060 


(A) 


J« Pena 


TECHNICIAN — ' 

evaluation of TEST RESULTS (CHECK ONE) 

C ABOVE TESTS CONDUCTED WITHOUT ADVERSE 
d DISCREPANCY/S NOTED OF UNIT/S 


N/A 


WITNESS 



FORM NO. 543 REV. A (6/73) 


PAGE. 
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REPORT NUMBER 
JOB NUMBER 


TELEDYNE McCORMICK SELPH 

HOUtSTER, CALIFORNIA 95023 


TEST DATA SHEET 
FOR 

EXPLOSIVE TRAIN CONFIGURATION TEST 


4918-208 


4918-78 


DATE 


15 MARCH 1977 


W. 0. NUMBER 208 

IH./S PART NAME ^LOSIVE TRAIN CONFIGURATION NliUBPO 816780 

CUCTOMER SPECIFICATION _1 QAP0465 REV, A PROCEOUPF ^7~8167S0 AKV Wo 

TEST EQUIPMENT ITEM NUMBERS. 1 


REQUIREMENTS JITS SHALL TRANSFER INIT IATION ANn bfyTN TH T^ T 



CUSTOMER PART NUMBER 


GROUP NUMBER 


3 - EXPLOSIVE STAND-OFF 


(A) 


UNIT 

NUMBER 


CDF 

SERIAL 

NUMBER 


NS I 
DETONATOR 
SERIAL 
NUMBER 


DETONATOR/ 
EXPLOSIVE 
LEAD GAP 


IN LINE LEAD POSITION 


explosive 

LEAD/ 

CDF GAP 


TEST 

TEMP. 


EVALUATION 


11 

12 

13 

14 

15 


3683 

8365 

8360 

8545 

8334 


00065 

00242 

00137 

00134 

00153 


Normal 


Maximum 


Amb. 


UNITS TRANSFERRED INITIATION 


NOTES: (1). CDF Gores completely consumed 

(2) Rotors back-out to various degree 

(3) All bodies remained intact. 


RESuSl^NG^FROM'^S^Si STAND-OFF) 


(A) 


J. Pena 


TECHNICIAN ' 

evaluation of test RESULTS (CHECK ONE) 

Q ABOVE TESTS CONDUCTED WITHOUT ADVERSE EFFECTS 
O DISCREPANCY/S NOTED OF UNIT/S. FFECTS 


N/A 


WITNESS 



FORM NO. 543 REV. A (6/73) 
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TiiEDYNE McCORMICK SELRH 

HOLLISTER, CALIFORNIA 9S023 

TEST DATA SHEET 
FOR 

EXPLOSIVE TRAIN CONFIGURATION TEST 


REPORT NUMBER 
JOB NUMBER 


4918-208 


DATE. 


15 MARCH 1977 


4918-78 


W.O. NUMBER 


208 


TMc/8 PART NAME EXPLOSIVE TRAIN CONFIGURATION xMc/S DWG. MimnPP 816780 

CUSTOMER SPECIFICATION 10A00465 REV. A TMc/S PROCEDURE DTP 816780 REV . N/C 

TEST EQUIPMENT ITEM NUMBERS I 

REQUIREMENTS UNITS SHALL TRANSFER INITIATION AND REMAIN INTACT. 


CUSTOMER PART NUMBER N/A 

GROUP NUMBER 4 - EXPLOS IVE LEAD UNDERLOAD 


(A) 


IN LINE LEAD POSITION 


UNIT 

NUMBER 

CDF 

SERIAL 

NUMBER 

NS I 

DETONATOR 

SERIAL 

NUMBER 

DETONATOR/ 
EXPLOSIVE 
LEAD GAP 

EXPLOSIVE 

LEAD/ 

CDF GAP 

16 

8686 

00060 

Normal 

* 

Maximum 

17 

8364 

00111 





18 

8684 

00094 





19 

8360 

00155 





20 

8687 

00244 








\ 

t 


/ ■* ■ 


TEST 

TEMP. 


Amb. 


EVALUATION 


UNITS TRANSFERRED INITIATION 


NOTES; (1) CDF CORES COMPLETELY CONSUMED 

(2) ROTORS BACK-OUT TO VARIOUS DEGREE 

(3) All BODIES REMAINED INTACT. 

* CDF END TIP STAND-OFF WAS ADJUSTED TO BE EQUAL TO THE WORST CASE (MAX. STAND-OFF) 
RESULTING FROM dimensional STACK-UP. (A) 


J. Pena 


TECHNICIAN ~ 

evaluation OF TEST RESULTS (CHECK ONE) 

B ABOVE TESTS CONDUCTED WITHOUT ADVERSE EFFECTS 
□ OISCREPANCY/S NOTED OF UNIT/S 


N/A 


WITNESS 


FORM N3. 54 3 RJiV. A (6/73) 


PAGE. 


Z_0F_1L 








TELEDYNE McCORMICK SELRH 

HOLLISTER, CALIFORNIA 95023 

TEST DATA SHEET 
FOR 

EXPLOSIVE TRAIN CONFIGURATION TEST 


REPORT NUMBER *918-208 nATP 15 MARCH 1977 

JOB NUMBER *918::Z8 W. O. NUMBER _228___ 

TMc/S PART NAME EXPLOSIVE TRA IN COMTlGUliATIOn NUMBER 

CUSTOMER SPECIFICATION 10A00465 REV. A prqcEOURE DTP 816780 REV . N/C 

TEST EQUIPMENT ITEM NUMBFRS 1 

REQUIREMENTS UNITS SHALL TRANSFER INITIATION AND REMAIN INTACT. 


15 MARCH 1977 


CUSTOMER PART NUMBER. 


GROUP NUMBER 


5 - EXPLO SIVE LEAD OVERLOAD 


-r z IN LINE LEAD POSITION 

UNIT CDF NS I DETONATOR/ EXPLOSIVE TEST 

NUMBER SERIAL DETONATOR EXPLOSIVE LEAD/ TEMP. EVALUATION 

NUMBER SERIAL LEAD GAP CDF GAP EVALUATION 

NUMBER 


8550 00053 
8686 00116 
8359 00121 
8342 00098 
8546 00283 



NOTES: (1) CDF CORES COMPLETELY CONSUMED 

(2) ROTORS BACK-OUT TO VARIOUS DEGREE 

(3) ALL BODIES REMAINED INTACT. 


J. Pena 

TOCHNICIAN ~ 

I EVALUATION OF TEST RESULTS (CHECK ONE) 

iB ABOVE TESTS CONDUCTED WITHOUT ADVERSE EFFECTS 
□ OISCREPANCY/S NOTED OF UNiT/S 


N/A 

WITNESS 


FORM NC. 543 REV. A (6/73) 
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TELEOYNf McCORMICK SBLRN 

HOLLISTER, CALIFORNIA 95023 

TEST DATA SHEET 
FOR 

EXPLOSIVE TRAIN CONFIGURATION TEST 


REPORT NUMBER 4918-208 
JOB NUMBER 4918-78 


DATE 


16 MARCH 1977 


W.O. NUMBER 


208 


TMc/S PART NAME _,EXPLOSIVE TRAIN CONFIGURATION t„c/S DWG. MllMaPP 816780 

CUSTOMER SPECIFICATION 10A00465 REV. A PRQCPnilPg WP 816780 REV . N/C 

TEST EQUIPMENT ITEM NUMBERS 1 


REQUIREMENTS DETERMINE MAXIMUM ANGULAR MISALIGNMENT OF EXPLOSIVE TRANSFER CHARGE 
FOR reliable PROPAGATION OF EXPLOSIVE TRAIN. 


N/A 


CUSTOMER PART NUMBER 

GROUP NUMBER 6 - ANGULAR MTSAT.TGNMKNT 


(A) 


UNIT 

NUMBER 

CDF 

SERIAL 

NUMBER 

NS I 

DETONATOR 

SERIAL 

NUMBER 

DETONATOR/ 
EXPLOSIVE 
LEAD GAP 

EXPLOSIVE 

LEAD/ 

CDF GAP 

TEST 

TEMP. 

ROTOR 

ANGLE 

26 

8670 

00279 

Normal 

Normal 

Amb. 

37.0° 

27 

8361 

00125 







36.0° 

28 

8364 

00249 




! 



40.50 

29 

8536 

00239 







38.00 

30 

8538 

00245 







32.5° 

31 

8542 

00135 







35.00 

32 

8670 

00118 




• 



33.5° 

33 

8688 

00101 







34.0° 

34 

8342 

00124 







37.00 

35 

8689 

00133 







35.5° 

36 

8361 

00250 







36.0° 

37 

8684 

00130 







36.00 

38 

8355 

00136 







34.5° 

39 

8536 

00129 







30.5° 

40 

8683 

00063 



> 


> 

* 

32.5° 


FIRE 


NO-FIRE 


X 

X 


X 

X 

X 


X 

X 


0 

0 


0 

0 

0 


TEST METHOD; LANGLIE RELIABILITY TEST METHOD FOR "ONE SHOT ITEMS" 


J. Pena 


TECHNICIAN 

evaluation of test results (check ONE) 

B ABOVE TESTS CONDUCTED WITHOUT ADVERSE EFFECTS 
□ DtSCREPANCY/S NOTED OF UNIT/S_ 


N/A 


WITNESS 


FORM NO. 54 i REV. A (6/73) 


PAGE 9 O F 11 




TiLfDYNi McCORMICK SiLRH 

HOLLISTER, CALIFORNIA 95023 

TEST DATA SHEET 
FOR 

EXPLOSIVE TRAIN CONFIGURATION' TEST 


REPORT NUMBER til 

JOB NUMBER ^918-78 


4918-208 


nATF It) MA] 

W.O. NUMBER 


16 MARCH 1977 
208 


TMc/S PART NAME EXPLOSIVE TRAIN CONFIGURA TION tmc/S DWG. MllMPPP 816780 

CUSTOMER gpgriFir.ATinN 10A00465 REV. A TMc/S PROCEDURE PTP 816780 REV. N/C 

TEST EQUIPMENT ITEM NUMBERS 1 

REQUIREMENTS DETERMINE MAXIMUM ANGULAR MISALIGNMENT OF EXPLOSIVE TRANSFER CHARGE 

FOR reliable propagation of explosive train. 


CUSTOMER PART NUMBER, 

GROUP NUMBER 6 (CONT.) 



CDF 

SERIAL 

NUMBER 

NSI 

DETONATOR 

SERIAL 

NUMBER 

DETONATOR/ 
EXPLOSIVE 
LEAD GAP 

EXPLOSIVE 

LEAD/ 

CDF GAP 

8688 


Normal 

Normal 

8542 






8365 






8334 

00106 





8689 

00098 

1 

* 

> 

f . 


TEST 

TEMP. 



ROTOR 

ANGLE 

FIRE 

NO-FIRE 

34.5° 

X 


35.5° 

X 


40.0° 

37.5° 


o o 

36.0° 

X 



As, EXPLOSIVE CORE COMPLETELY CONSUMED 
LEAD SHEATH REMAINED INTACT. 

TEST METHOD: LANGLIE RELIABILITY TEST METHOD FOR "ONE SHOT ITEMS". 


J. Pena 


TECHNICIAN 

EVALUATION OF TEST RESULTS (CHECK ONE) 

E3 ABOVE TESTS CONDUCTED WITHOUT ADVERSE EFFECTS 
□ OISCREPANCY/S NOTED OF UNIT/S_; 


hCRM NO. 543 REV. A (6/73) 


N/A 


WITNESS 























FORM NO. 395 REV. B (12/73) 






TfiiOYNE McCORMICK SELPH 


4918-78 


REPORT MUMBgW ■■ 4918-213 
nATg 13 JULY 1977 


PURPOSE OF TEST 


LOT ACCEPTANCE 


PRELOAD 


□ 


DEVELOPMENT 

m 

□ 


ENO. EVALUATION 

□ 

□ 


FAILURE ANALfSiS 

□ 


PERFORMANCE INSTRUCTIONS 


TEST FOUR (4) EACH FULL-SCALE SAFE AND ARM PER TABLE II OF DTP 816780 
REV. A. 


19 








feW'v- ■> »? 





^ TELEDYNE McCORMiCK SELPH 

Hollister. OIl^ • 95023 


40B MUyMR_ A9l8-76 


ITEM 

NO. 


NAME 


1 m:gohmmbter 

2 STOP WATCH 

3 VACUUM PUMP 

4 VACUUM GAUGE 

5 VACUUM chamber 

6 POV^ER SUPPEY 

7 TIME MARK GENERATOR 

0 oscillograph 

9 Ft?NCTI0N MONITOR 

10 pca^er supply 


11 TORQUE \«ENCH 

12 TIME mark generator 

13 CONTROL PANEL BOX 

14 TEMPERATURE CHAMBER 

15 TEMPERATURE RBSORDER 


TEST NEPONT 

WQ 213 


REPORT NUM^R _ 4918-213 
n4Tpl3 .TULY 1977 


EQUIPMENT LIST 


MANUFACTURER 

MODEL 

ACCURACY 

CALIRRATION 

DUE DATE 

FREED 

1620 

j: 5% FS 

Vim 

^^i:YUN 

202A 

± 1'.',. FS 

8/14/77 

CENCO 

mecavac 

N/A 

N/A 

matheson 

63-4101 

± 0*5" Hg 

9/28/77 

TNt'/S 

n/a 

N/A 

N/A 

TM6/S 

0-32 VOLTS + 5^' 

N/A 

TMc/S 

10 MS 

± .OOl'X 

ins/n 

HONEYWELL 

906 

N/A 

N/A 

DAUGHLESS 

SA1077-1 

+ U 

7/28/77 

LAMBDA 

LE103EM- 




0317 

USE WITH CALIB. INST. 

STURTEVANT 

P-2Q0-1 

± 3*;^ RD(u 

Vim 

TMc/S 

.T. MAR 

.001“^ FS 

12/21/77 

TMc/S 

SA 1077-1 

+ z% 

7/28/77 I 

MISSIMERS 

T5 

USE WITH CALIB. INST. 

HONEYWELL 

31F1 

+ IT 

USE WITH 


FORM NO. 163 REV b (7/73) 


CALIB. INST. 


Is;- 




m. 

i 


r. . I 


K 




page: 


a<afe>. 



4918-213 


SERIAL NUMBER CORRESPONDANCE 





PAGE 3 OF IQ 
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miDYNI McCORMtCK SILRN 

HOlUiTER, CAUrORNIA 9S033 

TEST DATA SHEET 
FOR 

leakage test 


REPORT NUMBER 4918-213 Oj^jg SEE BELOW 

JOB NUMBgP ■_■ 4918-78 q NUMBER 

THs/S PART NAME SAIL & ARM ING 1)E\^ICE (S & A) mc/S DWG. NUMBER 

CUSTOMER SPECtFiCATIQN ■ NASA 10A00465 , TMc/S PPftrPniiPP DTP 81678Q REV . A 

TEST EQUIPMENT ITEM NUMBFRS 2, 3. 4. & 5 

RgQUlRgMPWTS NO EVIDENCE OF LEAKAGE (INDICATED BY A CONTINUOUS RELEASE OF A STREAM OF 


OR A GROWTH OF BUBBLES). 


DATP SEE BELOW 

W. 0. NUMBER 

TMc/S DWG. MiJMBgp 816780 REV. B 
TMc/S PROCgDURg PTP 81678Q REV . A 


CUSTOMER PART NUMBER 



SERIAL 

NUMBER 

UATE 

TESTED 

IHIIH 

RESULTS 

30 

5/19/77 

<2.04 

Leak at roll pin 

31 

5/19/77 

<2.04 

Leak at roll pin 

32 

5/19/77 

^2.04 

Leak at roll pin 

33 

5/19/77 

<2.04 

Leak at roll pin 

30 

5/24/77 

^2.04 

No visible leakage 

31 

5/24/77 

<2.04 

No visible leakage 

32 

5/24/77 

<2.04 

No visible leakage 

33 

5/24/77 

<2.04 

Leak on seal near pin 

30 

6/6/77 

<2.04 

No visible leakage 

31 

6/6/77 

<2.04 

No visible leakage 

32 

6/6/77 

<2.04 

No visible leakage 

33 

6/6/77 

<2.04 

No visible leakage 





I 


.^1 




H. Koue 


TECHNICIAN 

EVALUATION OF TEST RESULTS (CHECK ONE) 

B ABOVE TESTS CONOUCTEO WITHOUT ADVERSE EFFECTS 
Q OISCREPANCY/S NOTED OF UWiT/il 


N/A 


WITNESS 


FORM NO. 343 REV. A (6/73) 


PA8E_iL O P 19 
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iLJ.X' -i^.^.4'. x^^^'SIISi':^, 


TtlfpYNi McCORMICX SliRN 

houi$t{r, California 9so2j 


TEST DATA SHEET 
FOR 

OPERATIONAL (900 ROTATION) 


i 


REPORT NUMBER 491fi-.2l^ 

JOa WUMtSgP 4918-76 19.. MAY 1977 ^ 

«fc/SPART NAME .SAFm i AUMTMn *'®; “““BE" 212 

CUSiTOMER SPECIFICATION NASA 1»I»>A.. “*'®- NUMBER 816780^ ^ 

VEST EOolPMENT ITEM Nur;FRA A 7 s-TT PR OCEDURE .EL»1»»°J»F- JL 

Rca..REMENTS ^PSED TINE FOR %Ws ROTATION SNA,., bICEED 2 V. MT.Tx,,. :^. 


'■Islll 


UNIT NO. 


SERIAL NO. 


TEST TEMP. Ambient 



— K. Hane 

T-'CHNiCIAN ■ 

^Vmw^AT.o.\ of test results (CHECK ONE) 


N/A 

wimss 


— « wmc./ 

- CONOOCTcO WITmOOT ADVERSE ’^pwprrc 

W >.^i»i.R£PAiVCV/S ROTCO Of UNI7/S ^ ‘-PPBGTS 


i6l 





































Ti^LiPVNi McCOllMICK SilPH 

HOUISHR, CALIFORNIA 9S02.1 

^ test data sheet 

for 

OPERATIONAL (90o ROTATION) 

REPORT NUMBER 4918-213 DATP 19 MAY 1977 

^ NUMBER W.O. N..M«r. 213 

THc/SPART name ja sw » ..EVTOR ^,3 ^ NUMBER ilSZSOREV. 

CUSTOMER SPECIFICATION _ , H*SA KA00465 ^,3. pApcEnuPF °TF 8U780 

(£ST EQUIPMENT ’EM NUMagPS 6, 7> 8, & 9 " 

RuQqIREMENTS_EIAPSED time for 90 DEGREE ROTATION SHALL NOT EXCEED 250 MILLISECONDS . 


DATE 19 MAY 1977 * 

W. 0. NUMBER 213 

TMc/S DWG. WUMBPP 816780 REV. B 
TMc/S PROCEDURE PTF 816780 REV . A 


UNIT NO. 


SERIAL NO. 


TEST TEMP. 


^ .VOLTS DC 28 VOLTS DC [ 24 VOLTS DC 

_AjffS TIME (SEC;) SAFE ARM AMPS TIME (SEC. )} SAFE |amT AMPS(tIME (Src,)| SAFE | ARM 
<3 <.250 LXi <3 <.250 



<.250 


<3 

<.250 

<3 

<.250 




^ “e pa“. r “O 

K. H ane 

raCHNICIAN -w™« 

.VmuoAT.O.N of test RESULTS (CHECK ONE) 

; ^".'^'15 CONOUCTcD without ADVERSE EFFECTS 

2 -.acREPA.MCV/S NOTED OF UNIT See TMc/S Discrepancy Report # 34147 

located on page of this report 


-0«v. iVO. 1191 


PAGE. 


oe-IL 














































McCO«MlCk $1^ 

CAUfORNIA 9S021 

test data sheet 

FOR 

I OPERATIONAL ( 90 o ROTATION) 

report number 4918 - 2 T ? 

' JOd HUMi^gP 491 ft- 76 date 19 MAY 1977 

THc/S part name -SAFETY & ARMIWO nRvrrp ^ ^ 

CUSTOMER SPECIFICATION NASA IQAon^A. DUMBER 816780 REV, _b, 

VEST EQUIPMENT ITEM NUMBERS _6,._7XiT^ PROCEDURE ^ILiiiTSO^. ^ 
■Vu-O..^MeNTS.EUPSE»x^^ 


SERIAL NO. 


TEST TEMP. AMB. 



I.' pagi -- “»hln .iiU aeoo'pda. '.worfc.d and' r.tJt.d. 

KjUlanL m/a 

VScTiNICIAN 

-V^^^ATiO.V OF TEST RESULTS (CHECK ONE) WITW^SS 

5 :r- — « ™ 

located „„ n.„ of thTTceo,: # MV , 7 






















McCORMiCK SUPM 

H01U5T£«, CAllfORNIA 95023 

TEST DATA SHEET 
FOR 

OPERATIONAL (900 ROTATION) 

REPORT NUMBER 4918-213 

J06 NUMBER 491R-76 DATE jj MAY 1977 

"fc/s PART NAME AAFETY f. APMx'iiT;;;;,,., W.o. number 213 

CUSTOMER SPECIFICATinM Mai “W®- NUMBER 816730 rev. 

TEST eOoiPMENT ITEM hUMBEbs 6. 7 a , ~ >N»OCEDURE ° T? 816780 RB i. 

«.:au.REMENTs,Eu^s^iMs^^ 


DATE 19 MAY 1977 

w. O. NUMBER 213 

TMc/S DWG. NUMBgP 816780 RFv _d 

TMc/S PROCEDURE 816780 RFV 



unit no. 


SERIAL NO. 33 


test temp. Ambient 


32 VOLTS DC 


28 VOLTS DC 


24 VOLTS DC 

SAFeIarm |amps|tiME (SEC. )l SAFE 


<3 



— K. Hane 

, , I'SCHNICIAN 

-r-^T.O.V OF test results (CHECK ONE) 

Cl -'iCBEPARCy/s'Rorel™ *OVE»Se 31TECTS 


N/A 

WITNESS 



■wAV. iVO. 1191 


PAGE __ 8 0 1? 19 




































TItlOYNi McCORMICK SiLRH 

HOUIST{R, CAlirORNIA 9S02.1 


TEST DATA SHEET 
FOR 

CIRCUITOY CHECKS 


REPORT NOMSgft 4918-213 j 

JOo HUMrigR _ ■ 4918-76 

tMc/S PART NAME SAFETY & ARMING DEVICE 
CUSTOMER SPECIFJCATION — ^^SA 10A00465 


DATF 20 MAY 1977- 

W. O. NUMBER ^^3 

TMc/S DWG. NUMftPP 816780 REV, B 
TMc/S PRQCPPtJPP DTP 816780 REV . 
ARMED POSITION 


wnau ruDiixun 

G-H. K-N. P-R & S -T PIN TO PIN VOT.TAGE I A) J-H, K-t. R-N. & T-U PIN TO PIN VOLTAGE 


E LESS THAN 750 MILLIVOLTS 




B) G-H, K-N, P-R & S-T PIN TO PIN SHOULD 


INDICATE AN OPEN CIRCUIT 



RECORD VOT.TAGE READING OR WRITE OPEN IN EACH C 

I K-N I P-R I S-T I J-H K-L R-N T-U I F-M I V-CASE 


OPEN OPEN 


<7501 <750 


OPEN OPEN 


<750 <750 



30 


<750 

1^1331 

<750 


\m 

OPEN 

|0PEN 

OPEN 

OPEN 

31 


<750 

B 

<750 

<750 


m 

OPEN 

1 

OPEN 

OPEN 

OPEN 

32 


<750 

<750 

<750 

13^ 

3. 

OPEN 

OPEN 

OPEN 

OPEN 



wm 

<750 

1 <750 

<750 

J w 

Dll 

OPEN 

OPEN 

OPEN 

OPEN 


(I) UNIT POSITION S - SAFE A 


K. Hane 

V5CHNICIAN 

-V«^oAV.O.\ OF TEST RESULTS (CHECK ONE) 

^ -C.OV* rests CONOUCTcO without aovepse effects 
k. ::>*aCRePAivcv/s moteo of unit/s 


N/A 

wiTw:ss 


-OA.V. i\0. 1191 


PAGE. 


OF 19 


I 
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TEiEOYNi McCormick selrn 

HOUISTCt. CALIFORNIA 95025 

TEST DATA SHEET 
FOR 

insulation resistance 


REPORT NUMBER 4918-211 

JOi NUMtSgp ^91S-7fi - 

TMS/S part name _ safety & ARMTwn nro Trr ^ 

CUSTOMER SPECiFl^iON NASA irunmA. NUMBER ii6 780 RBV, . 

VEuT EQUIPMENT ITEM NUMBERS 1 9 PNOCEOURE 816780 R^. 

Ri:Qu»REM£NTS_WlTH THE ROTOR tiTtuv ca»* _ . 


DATE 20 may 1977 

w. O. NUMBER 213 

™c/S DWG. NUMBER 816780 REV. B 

TMc/S PROCEDURE DTP 816780 rrv A 


UNIT 

S/N 


megohms - PIN (SHOWN BELQW 5 TO CASE 

_" I I « I L I M I N I P- 


30 >100 >100 >100 >inn ^inn TTII :: 



K. Hane 

■ T.^CHMCIAN ' “ 

wV„ws.mT;0\ of test RESULTS (CHECK ONE) 

5 rests coNoucreo without aoversp 

- -aCft£PA.MCV/S NOffO OF UNIT/^ c-FFECTS 


N/A 

wimss 


C/rt.V. iSO. 1191 


PAGg 10 OF 19 
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TILIPTNE McCORMICK SIIRH 

HOUliTIR, CALIFORNIA 95023 


REPORT NUMBER. 
JOB NUMBER 


TEST DATA SHEET 
FOR 

AMBIENT temperature ELECTRICAL CHECKOUT 

20 MAY 1977 


4918-213 


DATE. 


W.O. NUMBER 


213 


THc/S PART NAME SAFE & AR^NG DEVICE 

CUSTOMER SPECIFICATION NAS^10A00465 


TMc/S DWG. NUMBER ^ 


TMc/S PROCEDURE 


DTP 816780 REV. A 


1 & 9 


TEST EQUIPMENT ITEM NUMBERS. 

REQUIREMENTS PER PARAGRAPH 8.1.5 OF DTP 816780 REV. A. 


CUSTOMER PART NUMBER. 


N/A 


UNIT 

S/N 

RECORD OPEN CIRCUIT BY (X) SYMBOL 
TTPrilTT V TO FOT.T.OWING CIRCUIT CONNECTIONS: 








A 

B 

c 

D 

E 

F 

G 

H 

J 

K 

L 

M 

N 

p 

R 

s 

T 

u 

30 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

31 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

32 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

33 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 


K. Hane 


N/A 


TECHNICIAN 

EVALUATION OF TEST RESULTS (CHECK ONE) 

B ABOVE TESTS CONDUCTED WITHOUT ADVERSE EFFECTS 
D DiSCREPANCY/S NOTED OF UNiT/S 


WITNESS 


FORM NO. 343 REV. A (6/73) 


PA«g U .QF—ia- 


TIUOYNI McCOKMICK SILPN 

♦^OUISTE*. CAUFORNIA 9S023 

test DATA SHEET 
FOR 

OPERATIONAL (90© ROTATION) 

REPORT NUMBER 4918-213 

— date 7 JUNE 1977 

JOa NUMBER 4918-76 — 

TMc/S PART NAME .SAFETY & ARMINR DEVICE . , NUMBER ^ 

— TMc/S DWG. NUMIWR 816780 REV. 

vUBiOMER specification NASA 10A0046S “ mnn 

— TMc/S procedure dtp 816780 REV. 

» feST tOOlPMENT ITEM NUMBERS 6. 7. 8. & 9 ~ 

■ilcaUREMeNTS _ | WSED TIME FOK 90 DEGREE ROTAlrOH SItol, Bor EXCEEn 2 sn 


7. 8. & 9 


DATE 7 JUNE 1977 ’ 

W. O. NUMBER - ^13 

TMc/S DWG. number 816780 REV, b 
TM c/S PROCEDURE DTP 816780 REV . A 

Q ' 


1 .TESIED AFTER DISA SSEMBLY AND R E „ o p 7 ) 

SERIAL NO. 31 TEST TEMP. Ambient 

28 VOLTS re 


amps 

TIME (SEC.) 

<3.0 

<.250 

<3.0 

<.250 

m 

<.250 

<3.0 

o 

m 

• 

V 

<3.0 

<.250 

<3.0 

<.250 


<.250 

BMI 

<.250 




F. Mortela 

Technician ~~ — 

-VAw^AT.O.V of TEST RESULTS (CHECK ONE) 

- coNoucreo without adverse 

- CaCREPANCY/S NOTED OE UNIT/S -FFECTS 


N/A 

WITNESS 


PA0E __12 o p 19 










































TELEDYNi McCORMICK SELRH 

HOlllSTfU, CAUFORNIA 9S023 

TEST DATA SHEET 
FOR 

OPERATIONAL (900 ROTATION) 


REPORT NUMBER 4918-213 DATE ^ 1977 

JOA NUM 6 ER 42 i§z 26 W. O. NUMBER 

THe/S PART NAME JAFETT t, ARigwc PffVICE ^:/s DWG. NUMBER 816780 REV. 

CUSTOMER SPECIFICATKM NASA 10600465 PROCEDURE DTP 816780 Rtv 

TEST EOoiPMENT ITEM NUMBgRS 6. 7. 8. & 9 

REQUIREMENTS —ELAPSED TIME FOR 90 DEGREE ROTATION SHALL NOT EXCEED 250 MILLISECONDS 


DATF 7 JUNE 1977 

W. O. NUMBER 213 

TMc/S DWG. NUMBFP 816780 REV. 
TMc/S PRQCgPUftP DTP 816780 REV 


LI-E STEP AFTER PI, S ASSEMBLY AND REWORK) 

SERIAL NO. 32 TEST TEMP. Ambient 


32 VOLTS DC 


28 VOLTS DC 








24 VOLTS DC 



AMPS 

TIME (SEC.) 

<3.0 

<.250 

<3.0 

<.250 

<3.0 

<.250 

<3.0 

<.250 

<3.0 

<.250 

<3.0 

<.250 

<3.0 

<.250 

<3.0 

<.250 



___ F. Mortela 

T2CHNICIAN 

-VM..sAATiO\ OF TEST RESULTS (CHECK ONE) 

X ibOVc TESTS CONOOCTSO WITHOUT ADVERSE EFFECTS 
Z JiaCR£RA.VCV/S NOTED OF uwiT/s 


N/A 

WITNESS 























































,pl 


Ipffp 

ilij 

Mi 

i^W4 ' 


l<i 


CAUfOUNlA 9S02J 

TEST DATA SHEET 
FOR 

operational (900 ROTATION) 

REPORT NUMBER , 4918-213 

Joa wuMagu ~ 18 . 7 >^ date — um im . 

P«»T NAME ■SAFEW ^ ARMHn ^rr. "UMBER — 

CUSTOMER SPECIFICATKMI NASA IOAiviaaa ™° ® PRS. NUMBER JlS/80 REV, Jl_ 

TEST EOUIAMENT ITEM Nliin^^^ ~ « a o" ""OCEDURE WOIHSORW. J. 

aEOUREMENTS^E O T,« 


UNIT NO. 


SERIAL NO. 


TEST TEMP. Ambient 



, Va^CHNICIAN — 

-Vn..AT.O.V OF TEST RESULTS (CHECK ONE) 

H 


N/A 

WITNTvS^ 



■ wn.v. (VO. 1191 


ORIGINAL PAGE IS 
Of POim QUALITY 


paoe _14 o p 19 



































4918-213 


UNITS SUBJECTED TO VIBRATION AND SHOCK TESTING 
AT APPROVED ENGINEERING TEST LABORATORIES. 

SEE ATTACHMENT I FOR APPROVED ENGINEERING TEST 
UBORATORIES REPORT NUMBER 773-2209. 
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REPORT NUMBER 
»IOB NUMBER 


TiLiDYNi McCORMiCK SIIPH 

HOLLISTER, CAiIfORNIA 9S023 


TEST DATA SHEET 
FOR 

LEAKAGE - POST SHOCK & VIBRATION 


29 JUNE 1977 


4918-78 


W.O. NUMBER 


213 


TMC/S PART MAMP SAFE ANB ARMING DEVICE (S & A) DWG. Mnuapp 816780 REV. B 

CUBTOMER SPECIFICATSON NASA 10A00465 PROCEDURE DTP 816780 REV . A 

TEST EQUIPMENT ITEM NUMBPRS 2. 3. 4. & 5 

REQUIREMENTS _ NO EVIDENCE OF LEAKAGE (INDICATED BY A CONTINUOUS RELEASE OF A 
STREAM OF. OR A GROWTH OF BUBBLES). 


CUSTOMER PART NUMBER. 


N/A 




■'ii 


UNIT 

NUMBER 

SERIAL 

NUMBER 

RESULTS 

1 

0001 

No visible leakage 

■ 2 

0002 

Leak thru Roll Pin 

3 

0003 

Leak thru Roll Pin 

4 

0004 

No visible leakage 


I 


K. Hane 


N/A 


1KCHNICIAN WITNESS 

evaluation of test results (CHECK ONE) 

□ ABOVE tests CONDUCTED WITHOUT ADVERSE BFIBCTS 

B DISCREPANCY/S NOTED OF UNiT/S S/N 0002 and S/NQ003 - See DR #34147 on 
18 of t his lab report and discussion in 5.3 of narrative. 


FORM NO. S43 REV. A (6/73) 


PAflP 16 ft g 19 









If 






■’i V 




M. 


3iiiw 




TUiPYNI McCOftMICK SILPH 

HOUiiTIR, CALirOKNiA 9S02) 


Test data sheet 

FOR 

FUNCTION 


report number ^918.213 29 JUNE 1977 

J06 NUMBgR ■ 4918-78 ^ ^ NUMBER 213 

THe/S PART NAME _,SAFE & ARMING DKVICE (S & A) MiiiiBrp 816780 REV. B 

CUSTOMER SPECIFICATION . NASA 10A00465 pRQCPnilPg WF 816780 RE V. A 

TEST EQUIPMENT ITEM NUMBERS ^ 8, 10, II. 12. 13. 14. f. is 

REQUIREMENTS THE ELAPSED TIME FOR 90 DEGREE ROTATION SHALL NOT EXCEED 250 
MILLISECONDS AND THE SWITCHES PROPERLY INDICATE ROTOR POSITION. THE GDP LINE SHALL NOT 


JUNE 1R77 

W.O. NUMBER 

TMc/S DWG. Nuyagp _.81678Q REV. B 

TMc/s Procedure dtp 81678o re v, a 


have initiated. THERE SHALL BE NO FRA GMENTATION OF THE S&A BODY OR ROTOR. 

CUSTOMER PART NUMBER ^ 



GROUP TEMP. CDF LINE DETO NATOR 

S/N NO. COND. SERIAL SERIAL SERIAL 
v°F) NUMBER NUMBER NUMBER 



ROTOR CDF LINE 
POS. PROPAGATE 


+20 145 


012 I 00127 00150 


+165 097 


012 00154 00061 


+165 013 


013 00097 00108 


0004 2 


+20 097 


145 00119 00140 


NOTE; (1) rotor PULLED DOWN INTO UNITS APPROXIMATELY 1/2 INCH. PLASTIC VIEWING 
WINDOI^ EXPELLED. 


(2) detonator blew off of unit S/N 0004. 


J. Pena 

^CHNICIAN “ 

evaluation of TEST RESULTS (CHECK ONE) 


N/A 

WITNESS 


B ABOVE TESTS CONDUCTED WITHOUT ADVERSE EFFECTS 
□ DISCPERANCY/S noted Of UNiT/S 


■I 
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Test Report No. 773-2209 


REPORT OF 
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AND SHOCK TESTS 
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P/N 816780 
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NOTICES 


When government drawings. f 

for any purpose other ?han ir^oine^Mo^w^Jh^^'^r. • are used 
lated government procurement oDeraHr^n ® definitely re- 

mnt thereby incurs no resbonsibilitv n States Govern- 

‘h® 9oi«™entXv“S? “’’“nation whatso- 
nifshed, or in any way supplied the formulated, fur- 

4r other data, is not to be regarded bv specifications, 

-e,eOr sen any patantel 


- 2 - 


Report No. 773-2209 



APRUOyed ENGINECRtHG TfeST tABORAtORIES 


administrative nATA 

J5ATE: 21 June 1977 


PURPOSE OF TEST: 


MANUFACTURER: 


MANUFACTURER'S PART NO. 


Ito perform Development Vibration 
an<3 Shock Tests in accordance with 
the specifications cited below. 

Teledyne McCorraick-Selph (TMe/S) 

816780 


description of test item: sLfety and Arming Device (S & A) 


REFERENCES: 


QUANTITY OF ITEMS TESTED; 


1. TMc/S Development Test Procedure 
No. DTP 816780 

2^ MIL-STD-810B(4) 


Four, S/N's 0001, 0002, 0003. 
and 0004. 


SECURITY CLASSIFICATION; Unclassified 


DATE TESTS COMPLETED; 
TESTS CONDUCTED BY: 


14 June 1977 


Apppved Engineering Test Laboratories 
Fullerton Division 

DISPOSITION OF TEST ITEMS:. Returned to: Telodyno McComick-Selph 

3601 Union Road 
Hollister, CA 95023 

PURCHASE ORDER NUMBER; 93929RR 


C50VERNMENT CONTRACT NO. : 


NAS8-31973 
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APPROVED ENGINEERING TEST LABORATORIES 


administrative data 


13. ABSTRACT: 


Tfest No. Page No. 


Test 


DTP 816780 
Para. 


Results 


; Sinusoidal vibration 


! Random Vibration 


Ordnance Shock 


SRB Water Landing Shock 
and 

SRB Parachute Deployment 
Shock 


*TlTe dynamic environments were furnished by AETL 
arid all functional monitoring and Performance 
Tests were performed by a McCormick Selph rep- 
resentative. There was no visible evidence of 
physical damage resulting from the tests. 


appendix 1 - Description of Test Apparatus 
APPENDIX 2 — Photographs 


14. STANDARDS TEST CONDITIONS: Room Ambient. 


15. SOURCE INSPECTION! 


Teledyne McCormick-Selph and 
AETL QA. 
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APPROVEO ENGINEERING TEST LABORATORIES 


FACTUAL* DA«PA 


1.0 

l.i 


SINUSOIDAL VIBI^TION TEST 

BEferences and requirements 
TMc/S DTP 816780A, paragraph 8.2 


1.2 


- s & A's S/N*s OOOl and 0002 


1.3 test procedure 

1.3.1 Ihsta nation 

The test items were mounted on flat plate test fixtures 
mounted on a cube-type intermediate fixture attached to 
the Vibration machine, as illustrated in Photograph No. 1. 
The specified torqvie valve was employed to mount the items. 

1*3*2 £ est_conditions (TMc/s Fuhctions ) 

The test items were set in the ARMED position and the 

monitored for rotation of more than 
7.5 during the vibration. Following each axis of vi- 
bration the unit was rotated from ARM to SAFE to ARM 
arid the elapsed tin\e of the rotation was measvii'ed. 

1*3*3 Vibration 

The test items were subjected to one frequency scan from 
3 to 50 Hz at a sweep x-ate of 3 octaves/minutes in 7.5 
minutes in each of the throe orthogonal axes at the follow- 
ing levels: 


Frequencv 

(Kz) 

3 . 0 to 

8.5 

8.5 

to 

35.0 

35.0 

to 

50.0 


Level 

0.80 inch da 
±3 g 
±1 g 
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1.4 


1.5 


1.6 


1.7 



APPROVeO engineering test laboratories 


FACTUAL nA«PA 


RESULT S 


malfunction during or following 
tne vxbration, and no vxsible evidence of physical 
damage resulting from the test. 


descrip tion of test apparatus 
S ee Appendix 1. 


PHOTOGRAPH 

See Appendix 2, Photograph No. 1 


TEST DATA 


One exposure data sheet is included, 
were retained by TMc/S. 


Functional data 
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A NATIONAI. TECHNICAL SERVICES CO 


NTS 

Date Started; 

C -l.i-77 

Dat* Completed: 

g ~ /3 -7.T 

Specimen Description: 
Specificationf’ 

7 )»T/* ^\ci 


Customer: 


AETL VIBRATION DATA 

Test: 

{ 

Specimen Part No. 

C 


-s<wass:;. 

- — 


773- 

Performed By: 

g-W- CfTfER 

Test Engineer: 

g- MfiTTESOKy 

Witnessed By: rjj^n 

OC 






AW Hjfi 




Noted 

oool 


Remarks 

Units 
















)i^.ENG|il):EE°RI#6 TEST LABORATOJRIES 


FACTUAL DftTA 

JRANDOM VIBRATION TEST 

REFERENCES AND REQUIREMENTS 
TMc/S UTP 816780A, paragraph 8.3 


]jTEMS 


TESTED - S & A's S/N's 0001 and 0002 


TEST PROCEDURE 

i 

Installation 

The test items were mounted on flat plate test fixtures 
irtounted on a cube-type intermediate fixture attached to 
the vibration machine, as illustrated in Photograph No. 1. 
The specified torque valve was employed to mount the items. 
The items were tested together in the X and Z axes as shown j 
but were tested individually in the Y axis on the top of 
the cube. 


Test Conditions (TMc/S Functions ) 

The test items were set in the ARMED position for Lift- 
off and Boost Vibration and in the SAFE position for 
Re-entry Vibration. During the vibration the switch 
position was monitored for rotation in excess of 7.5°. 
Following the vibration in each axis, the S & A was 
cycled from SAFE to ARMED to SAFE and the elapsed time 
of each 90° rotation was measured. 

vibration Sequence 

The Lift-off Vibration was conducted first in the three 
test axes in Y, X, and Z order followed by the Boost 
Vibration in the same order and Re-entry Vibration in 
same order. 
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APPROVED ENGINEERING TEST LABORATORIES 


FACTOAl. TATA 


2 . 3.4 


Test, Levels and Tnat 

Vibration was conducted in accordance with the follow- 
ing tables : 


Lift-Off Vibration (ar mro) 


Axis 


X & z Axes 


Free. (Hz) 

PSD 

Fr eq . 

(Hz) 

20 - 40 

-4-3 db/octave increase 

20 - 

40 

40 - 54 

0.15 gVnz 

40 - 

280 

53 - 100 

•♦•9 db/ octave increase 

280 - 

400 

100 - 170 

0.95 g^/Hz 

400 - 

800 

170 - 2000 

-3 db/octave roll-off 

800 - 

2000 

Over air 

22.2 grms 

Overall 

Test Time 

60 seconds/axis 

Tost Time 


Boost Vibration 

{ARMED) 


Y - Axis 


>L 

Freer. (Hz) 

PSD 

Freq._ 

(Hz ) 

20 - 40 

t3 db/octave increase 

20 - 

— 

40 

40 - 53 

0.28 gVnz 

40 - 

95 

53 - 100 

+6 db/octave increase 

95 - 

250 

100 - 170 

1,0 gVnz 

250 - 

440 

170 - 2000 

-3 db/octave roll-off 

440 - 

500 

Overall 

22.9 grms 

500 - 

800 

Test Time 

120 SGconds/axis 

800 - 

2000 


PSD 


t3 db/octave increase 
0.08 g^/iiz 

+6 db/octave increase 
0.16 g^/Hz 

-6 db/octave roll-off 
13.2 grms 
60 sec'onds/axis 


_& . Z Axes 


PSD 


Overall 
Test Tijne 


t3 db/octave increase 
0.056 gVnz 
1-3 db/octave increase 
0.15 g^/Hz 

+9 db/octave increase 
0.22 gVnz 

-6 db/octave\roll-o£f 

15.2 gxms 

120 seconds/axis 


20 - 

40 

Hz 

@ 

+3 db/octave increase 

20 - 40 

0.75 gVhz 

4o - 

60 

Hz 

@ 

1.00 gVnz 

40 - 60 

-12 db/octave roll-off 

60 - 

75 

Hz 


-12 db/octave roll-off 

60 - 400 

0.13 gVhz 

75 - 

230 

Hz 


0.36 gVnz 

400 - 2000 

-3 db/octave roll-off 

230 - 

500 

Hz 


-12 db/octave roll-off 

Overall 

12.2 grms 

500 - 

1000 

Hz 


0.017 gVnz 

Test Time 

90 seconds/axis 

.000 - 

2000 

Hz 


-6 db/octave roll-off 



Overall 

11, 

.9 

grms 



Test 

Time 

90 

seconds/axis 




2.3.5 


Test Tolerances 


Power spectral density tolerances were ±1.5 db from 20 to 
500 Hz and +3, 1.5 db from 500 to 2000 Hz. The grms toler* 
ance was ±10 percent. 

2.3.6 Equalization 

Prior to each type of vibration in the vertical (Y) axis 
and in the lateral axes, the vibration system including 
the test fixture configuration was equalized at the test 
level. 


2.3.7 


Analysis. and Data Recordinc 


The vibration spectrum in each equalization and test run 
ytas analyzed with a real time analyzer and recorded on an 
X-Y recorder, frequency versus power spectral density. 


RESULTS 

There was no reported malfunction during or following 
the vibration, and no visible evidence of physical 
damage resulting from the test. 
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APPROVEO CNGINeCRINC TEST LABORATORIES 


factual data 


2.5 


de scription op test apparatus 
S ee Appendix 1. 


2.6 


2.7 


photograph 

See Appendix 2 , Photograph No. 1 


recordings are 
Functional data v;ere retained by TMc/S. 
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MTS 


TOVEb EK(»ERfimESTTO0R^ ^ 

A NATIONAL TECHNICAL SERVICES CO. 


Oat* Started: 

Q- lH-77 


0*1* Complatad: 

G- /V-77 




AETL VIBRATION TEST DATA 



Test Engineer: 

QMfiTTESQKl 

Witnessed By; rj^Ut 

1 ” 

o^, 




0*y Hour 


H* G^/h 



ii PBHli 




Remarks 








BT« 






— ^ — ^.,-^...»-~>^-^,.ri — r-T'-riTriTi- -i — f imn-"- ' • ii— 1~ i • ~TBr 






customebT^AJ? OITiWF Afc.^rtMHK,^^ 

MJO NO j'--|| 

TEST 

^ L . - L 

PART NO. ^JTTJIRB. 

SERIAL NO JJsmE 




■mmihiibi 


INPUT IEVEL_ __^jJL^GAMS 


ACCELEROMETER NO.. 




LOCATION_ 0A J 'T^xTORB Ulxi 


! 1^ I H'H!; 1 


ill-* 




HHHBH 


ilBRS 




■liSiiiBiBniimpiMi 


1 I ! I 
i i.i I 




»im 


Bias 


I I t M 


1 %.* 1 M 


lessii^irui 


»sgi» 


ijHir-iiTh 


SliaillliBI!il 




2 3 4 56789100 2 3~ 4 5678 9l 000 

FREQUENCY - (CPS) 



























^OZZ-tLL *ON :»JodaH 


0 COSTOMER'T^ijS ’ DYNP Mt ^nMH K 

^ Mjo NO. _yy2 - rlr^TTr lHTt^! 

5 TEST J ft I 

4 1 PART NO. -0A32hL SlC7S0~^ I 

_ I SERIAl NO. OCOJ lif: : 




lumi 




m;":i :!! 


I.i:.' 'Ti 


2 INPUT LEVEL 

ACCtlEROMnU NO. / !j! ] li'J'jjh 

^AXIS y_ — Cj^a^fit>_J^,7r6Sj^\ ■' I i'll I; i !| 

LOCATION OAo Fiycmfi.^ il'il llil'ii'l: 


’&Ti 


Vi i r'l' 
! ! !!'|| i 


5 6 7 8 9 10 

rONM i00E-x-i4.Nc«r ii-ti 




Sf5 




i:u 


ISKOll 


36181 






mraBBaiiim 


5 6 7 8 9100 '23 

FREQUENCY - (CPS) 




?• 4-f ♦ * 

• * t , , 

I I I i M I 


4 5678 91000 


iiint 
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5 TEST j 
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_ SeUIALNO. CiC^n^^ Iti'l 



, „ JB _ 
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9 UHIIII 


2 INPUT LEVEE oA^3__jSA/^S 

accelerometer no. j 


LOCATION ON f-IVTOfi 
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^ssgs 
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2 INPUT LEVEL -JJbA eAMS__WiAf^4r4; 

I I ':'ii I 

ACCEIEROMETEII NO.__/ P > ' I ■ ‘ | 

Axis_Xife-Z '• 

_ ^'|l|! Illi 

location QALj5xTU/ie iiiii J 
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MJO NO. Tt piiili : 

TEST iTBM^ fiFE //t^M_T>eVJCE^ !j|!i 
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f « 4 . j* *.] 




k'SWA'i 
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cusTOME^ac OYHg//< ^oeuicKS^i^ 

MJO NO. 

TEST ITEM 

part no ^^>frU&E__ tSf |i 

SERIAL NO. Afew£ Hit; li 

date Q- 1^-77 _n# 

^ liiii- 


SEfflAL NO^ 


f tifrf *4t 


IIMMIHII 


level_ — <?3. ? Qm 3 _. 


accelerometer no.. 


i!'! 'i' 


AXIS — Y ~ A_ . fitf., J_i; 1 1 1 '{ 1 1 

location Qkl_^txTiXBS lilli.j 
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» -L._ I I 
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APPROVED CNGINCLRING TEST LABORATORIES 


.^TA 


ORDNA NCK SHOCK l^ESX 


RJOFj-IRKNCKS ANJD RKOUI KKMKNTS 

TMc/S DTP 81b7B0A, para<jraph 8.4 and Table V. 
ITKM S TESTKD - S & A S/N's 0003 and 0004. 


TEST _PHOt:KDl)RJ£ 

M a 1 IviJL iqa 

The t»*st items were mounted on flat plate tost fixtures 
mounted on a eube-type lnternR''diate fixture attached to 
the vibration machine, as illustrated in Pliotograph No. 1 
'Hie siH'cified torque valve was employed to mount the items. 
The items wore tested together in tl»e X and Z axes as shown, 
but were tested individually in the Y axis on the top oi 
the culie. 


Te st C onditions (TMc/S Functions) 

Tlie test items were set in the SAFE position and monitored 
for rotation in excess of 7.5° during the shocks. Follow- 
ing the shocks in each axis the S & A was cycled from SAFE 
to ARMED to SAFE, and the rotation was timed. 

Shp^k _,Spec_t rum 

The vibration system was set up and equalized for the 
following shock spi*ctrura with the fixture configuration 
mounted on the vibrator. 


Frequency (Hz ) 

hjt^yel 

5 - 100 

♦12 db/ octave increase 

100 

94 g peak 

100 - 4000 

♦6 db/octave increase 

4000 - 10,000 

1975 g iH*ak 
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APPROVED Cr^GlNECRING TEST LABORATORIES 


KACrilAl DATA 


3.3.4 Tolcranc js. 

The tolerances on the spectrura wore ±3 db. 

3.3.5 Shoe 8 

3 . 3 . b Analysis and ^atj^. Reco rding 

The spectrum in each shock was analyzed in the maxi-max 
mode with a real time analyzer and recorded on an X-Y 
recorder, g level versus frequency. 

3 . 4 R KSU LTS 

There was no reported malfvmction during or following 
the shocks and no visible evidence of dat?^gc resulting 
from the test. 

3 . 5 DESCRIPriON OF TjiSjr 

See Appendix 1. 

3 . 6 PliOTO GRAPH 

See Appendix 2, Photograph No. 1. 

3 . 7 TKST DATA 

One i^xfXTsure data sheet and 9 X-Y recordings are included. 
Functional data were retained by TMc/S. 
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APPROVED engineering TEST LABORATORIES 




SRB .''ATER J^DING_AND eS£l:OVI!ENT_SHOa« 

R FFh:_R KNCES_ AND_ ^jjUIRKM ENTS 

T«c/S DTP 816780 A, paragraph 8.4 and Table V. 

ira-S TJ^ - s A A-S S/N-S 0003 and 0004 . 
TE£T_PR 0 CKDU RE 


I_n sta l_lation 

The test items wore mounted on t t-.i *. 

as shown in Pliotooraph No 2 'Pi a test fixture 

was used on the n^untLTi^l'ts torque valve 

Test _Cpn_dU ions (.TMc/s^un_c t ions ) 

tored for rotation^i^ cxcosl^of moni- 

Fo I lowing the shocks in each axiMhe'^s shocks. 

from SAFE to ARMED to SAFE nnH ^ & A was cycled 

to SAib, and the rotation was timed. 

Ca 1 ibr^^i nj2. 

TIig sliock inachino was c 

weight to 

^hpck^ 

L"ch^d!reitlo“ “rjhLt^orfhog^Lra ‘‘-cX In 

fol lowing schedule according to the 
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APPROVFO CNGlNCeRING TEST LABORATORIES 


FACTUAL DATA 


Sho ck S chodule 


Test Axis 

Anipl i_ti^o_ (g ) 

Ptir.Tt ion 

Ijongitudinal ± 

30 

150 ms 

Lateral 1 ± 

20 

100 ms 

Lateral 2 ± 

20 

100 ms 

longitudinal ± 

6 

300 ms 

Lateral 1 ± 

11 

300 ms 

Lateral 2 t 

11 

300 ms 

4.3.5 Data 

^'-"ordinq 



4.4 


1.5 


1.6 


7 


Des ci ip ';xo n 

Water Landing 
Water Landing 
Water Landing 
Parachute Deployment 
Parachute Deployim?nt 
Parachute Deployment 


The accelerometer output was recorded on an oscillograph 
lecotder, amplitude versus t imc. 


RKSULTS 


There was no reported malfunction during or following 
f rom^t’^e^L '^t^ visible evidence of damage resulting 


DKSCRIP;np^OF_TEST_^PP^^ 
See Appendix 1. 


P HOTOGRA PH 

See Apix'ndix 2, Plujtograph No. 2. 


TEST DATA 


Four data sheets and reproductions of the shock ijnpulses 
(except the last shock which was missed) are included. 
TMc/S retained functional data. 
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DATE. STARTED: 


DATE COMPLE7EO: 


6/1V77 


6/14/77 


HUy*IOITY 


CUSTOMER; 


SHOCK TEST DATA SHEET 2 of 4 


TELEDYI.’Z y.ZCOXAZCK 5ELPK 


TEST ENGINEER: 
aerrv F. Moore 


uOB NO. : 


773-2209 


Tested as Calibrated 


SPECIFICATION; Sr<B water Landing Shock 

i 


Bura.jec Accexerat^a 

Type of FTiachine used: Drop ^ Pendulum 


Sa’-^ooth 


Fixtured and Tested by Norrr.al Mounting; YES ^ 



^ k. A if //o ^ / 


Jyit. ' 

20 100 I«2,3.^ 1 yew 


• • • • •• 

1 1 Lat.i 1 


1 1 'Lat.2; i 


SPECIFIED 


CALx3RAT£>iJ 
(Durru-ny Load) 


TEST RESULTS; There appeared to be no damage tc 
tne Test Iteira due to the shock test. Ibe Custoeer 
perfonr.ed operaticnal teate after each axis h^d 
beer, sr.ocked and reported no nalfunction due to the 
applied shocks. Tne two iteits were tested togethe 
or. one fixture. 


1 1 Lat.3 1 

i 1 I*t.i 1 


COMMENTS ; 



Berry F. .•|oore, Test Engineer 










Q ea 


'EST DATA SHEET 3 of 4 


1 DATE 

L 

COMPLETED: 6/1 V77 

^ CUSTOMER: tELEjY?:E XCCORiXICX 

SELPH t 

' TEMP 
Amb. 

. : HUMIDITY: 

1 ^rrjD ■ 

: TEST ITEM: (2ea) Safe/ Am Device; 

, Lot 4913-2 G/N 0003; Lot 4913-2 S/N 

P/N 10A00d65-103 T 
0004 


JOB NO . : 


773-2209 


SPECIFICATION; 8I676O ?t*rachut- D-sployr.-nt 


••• Bungee Accexeratea 

Tested as Calibrated Type of machine used: Drop ^ Pendulum 


Sawtooth 


Fixtured and Tested by Normal Mounting: YES 



/ ■^'‘7 ^ L / ^ 

0 g, / 

/^ / / 


Long,' 

00 +Sr- 1 


1 Long. 


SPECIFIED 


CALIBRATED 
(Dummy Load) 


§1 

if 

wg: 


TEST RESULTS: Tnere appe.-^reo to be no da.7iage tc 

tnc Test IteiT4S due to the a».ock test, xhe Customer 

performed operaticnal teste «fter each axis h-yd 

been shocked au;o reportea no malfunction due to the 
applied shocks. Tne two iiems were tested togethei 
on one fixture, 

COMMENTS : 


Berry F. Moore, Test Engineer 








DATE STARTED: 6 /l ^/77 



DATE COMPIiETED: 6 /l **/77 


TEMP.: . KU:<IDITY; 

Anb. ! Arri>, 


oOB NO.; 773.2209 


CUSTOMER : 


TijijEDYJi'E KOCORMICK Sr.L?H 


TEST ITEM; (2ea', Safe/Arr* Device; P/N lCAC0d65-A03 
Lot 1*913-2 G/N 0003; Lot 4913-2 S/U 000^ 


SPr.Cxrj.CAj.xON: -^p 3^5780 SR3 parachui** Df?ployn-n 


• • • 


Bungee Aceexerate 

c; 

Tested as Calibrated 

Type of rPiachine used; 

Drop S 

Per.duxunv 


Fixtured a.nd Tested by 

Norrr.al Mounting 

; YES ^ 

Half Sine . 

1 




cr/ Co' 


SPECxPxED 


TEST RESULTS; There to be no QtT.age tc 

the Test Itr’6 d'-e to -he aaock test. The Custocer 
'OX — ^oerrxu 3T,xrA t:_c.“.al “ecta nTter eaCii axis hod 


action au» 


sted to^etnei 


est Ergineer 
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appendix I 
Description of Te§t Apparatus 


The instrumentation used in the performance of 
these tests is periodically calibrated and 
standardized within manufacturer s rated 
accuracies. The calibration 

practices are in accordance with MIL-C-45662A. 
Certification of calibration is on file 
subject to inspection by request. 
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APPROVED ENGINEERING TEST LABORATORIES 


I PJIENIL Jkl IX 


*Mentor Stop Watch, Mt)dpl Special 
AETL Control No. D-4124-F 


12 months 
Due 10-21-77 


Bruel & Kjaer Aut(.»matic Exciter 
Control, Model 1018, 

AETL Control No. D-4024-F 


6 mont hs 
Due 6-22-77 


Endevco Accelerometer, 
Model 2242, 

AETL Control No. D-4091-F 


12 months 
Due 1-16-78 


Ling Vibration Exciter 
Model A 3 00 


♦Ling Vibration Amplifier 
Model PP20/20 


'Ling Accel. Normalizing Ai 
Model ANA-100, 

AETL Control No. D-4003-F 


3 njonths 
Due 8-7-77 


*Snap-On Torque Wrench, 
Model 0-75 "lbs., 

AETL Control No. G-4022-F 


12 months 
Due 11-2-77 


RAND OM VI BRATION 


I<ing ASDE-80, Equalizer-Ana ly zor 
AETL Control No. D-4085-F 


3 montlis 
Due 7-14-77 


Endevco Accelerometer, 
Model 2242, 

AETL Control No. D-4091-F 


12 months 
Duo 1-16-78 


Bal Ian tine RMS Meier, 
Model 320 

AETL Control No. D-4129-F 


6 months 
Duo 10-20-77 


Ester line Angus X-Y Recorder 
Model 575, 

AETL Control No. D-4080-F 


6 months 
Duo 8-7-77 


Spectral Dynamics Real Time 
Analyzer, Model SD330, 

AETL Control No. D-4125-F 


6 montlis 
Due 8-11-77 


Equipment used 
in both tests. 


Report No. 773-2209 
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APPROVED ENGINEERING TEST LABORATORIES 



wyu AIM KH'P , L I SX 




Bruol fi Kjaer Instriuiu'nts S|x»cti uin 
Sh.^ker, Model 123, 

AETL Control No. D-4074-F 

Spectral Dyn»'\mtcs Spi^ctrum Analyzer, 
Miulel SD320, 

AKTL Control No. D-4073-F 

Endovco Accelerometer, 

Model 2225, 

AKTL Control No. D-4257-F 

Katerline Anyus X-Y Recorder, 

Mi>del 575, 

AKTL Control No. D-4126-F 

Vibration bbcciter. Ling 
Model A 3 00 

Vibration Amplifier, I.ing 
Motiel FP20/20 

Ling Accel. Normalizing Amplifier, 
Model ANA- I 00, 

AKTL Control No. D-4003-F 

Snap-on Torque Wrench, 

MiHlel 0-75 "lbs., 

AKTL Control No. G-4022-F 

WA I KR lANUlNCi Stat h.im A5A — 100— 350 Acceleri'mett'r 

PARAOIUTK DKPIDYMKNT 0 to 100 g, S/N 1475, * " 

— AKTL Control No. D-904-S 

t KC 5’*124 Osc 1 I toy 1 .»ph Recorder, 

AKTL Ct>ntiol No. 2523 

CKC Cairlei Amplifier, Type 1-118, 
AKTL Cont rol No. 2440 

Tektronix 180-Sl Time Mark Generator, 
AKTL Cl>ntiol No. K-4204-F 


(.5 - 



Si ‘XAb X ajL iqi\ 


Not Ri'quired 


6 months 
Due 7-19-77 


12 months 
Due 3-14-78 


6 months 
Due 7-22-77 


Not Required 


Not Required 


3 months 
Due 8-7-77 


12 months 
Due 11-2-77 


Calibrated 
as a System 
Prior to Tost 


Rejv^it No. //J-J209 



















/ . [— I— cz: Gs: 




t 


fj^it V 








n ! i n I I ■ 


l 




APPROVeO ENGINEERING TEST LABORATORIES 


SERVICE FOR: 


Teledyn* McCormick-Selph 
3601 Union Road 
Hollister, California 95023 


PURCHASE ORDER NUMBER: 


93929RR 


I hereby certify that the preceding report is true and correct 
to the best of my knowledge. 


APPROVED ENGINEERING TEST LABORATORIES 


R. D. Short, Division Manager 


G. D. Matteson, Project Engineer 


Subscribed and sworn to before me this 23rd day of June 1977. 




^^sssssssssssssssssssss 

ixrictAi stM. 

BETTY MAUESON 

NOIMY AJ8UC CAUFORMA 
ORANGE COUNTY 


My C*«m Lipitei Oct 29. 1977 


Bett^^attesoh, Notary Public in and ^or the County of Orange, 
State of California. My commission expires October 29, 1977. 


R. ' J^McKelligott, 

Quality Assurance Manager 
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REVISION RECORD 


TEST REPORT 4918-246 
DOCUMENT UMBER 


REV DATE BY 

1978 


DESCRIPTION 


CKO ENG 






COVER 



COVER TO R^i_A_ 

2 Added "Acceptance test o f P/N 81718 7 

Explosive Lead As semb ly - Te^t R esul ts , 

A component of S & A_P/l^ 

Included in Appen dix A." 

APPENDIX A Now "Lot Acceptance Test Report f^ _ 

Explosive Lead Asse mbly TMc / S P /N 817181 

APPENDIX B Now "AETL Tes t 

APPENDIX C Now "Retestjlat^ Sheets" 

APPENDIX D Now "AETL Test R epor t 773-2612-2" 
APPENDIX D Added Revision Page correcting page 3 


vibration ^ta shee^. 

was: 1128 for SE Q. 14 

1128 for SEQ 15 


s; 1138 for SEQ 14 


1142 for SEQ 15 











i 


icLcuTne mccURMICK 5ELPH 


JOB NUMBER . 4918-78 246 


REPORT NUyBFW 4918-246 
6 FEBRUARY 1978 


rjRPOSE OF TEST 



LOT ACCEPTANCE [x] 

PREPROO/ PERIODIC /QUAL □ 
PRELOAD □ 


DEVELOPMENT 
ENG. EVALUATION 
FAILURE ANALYSIS 


PERFORMANCE IN STRUCTION S 

PERFORM LOT ACCEPTANCE TESTING IN ACCORDANCE WITH TMc/S TEST 
PROCEDURE ATP 816780 REV. B. 



FORM NO. 164 REV L 


PAGE 







Trpe OF 
TEST 


© reference 

PARAGRAPH 


MEASURED VALUES 


NUMBER OF UNITS 


MINIMUM 


MAXIMUM 


TESTED 


ACCEPTED 


EXAMINATION 

X-RAY 

N-RAY 

VIBRATION 


ambient 

ELECTRICAL 

CHECK-OUT 


ACCEPTA 
ARE INC 


|CF TEST OF P/N 
lUDFD IN append! 


500 VDC 
100 MEGOH 


817187 EXP 
X A. 


4918-78-239 


TEST SUMMARY 


REPORT NUMBER 4918-239 


Kfa l ' ii Ldmm Si^ GS3 J'l BHI MB 

SHEET 

CUSTOMER PART NO.: 10A00465-103 & -113 RI 

TMc/S PART NUMRFR 816780-3 & -7 REV. E 


CUSTOMER SPECIFICATION 10A00455 E ponryntiRg ATP 816780 REV. B 


REMARKS AND/OR 

untoward incidents 


+165°F 


Unit S/N's 0005, 0009, 0011, 0013, 0017 & 
0020 - 90 degree rotation time exceeded 250 
milliseconds. Unit Serial Number 0013 
actuation current exceeded 3 amperes. Unit 
S/N 0019 - No voltage output trace. Referer 
TMc/S Discrepancy Report No. 37621 on next 
page. NOTE: The above seven (7) test 

specimens were reworked and subjected again 
to the complete Lot Acceptance Tests require 
- see details in Appendix B of this report. 


)SivE LEAD Assembly, a component of safe and arm 8i6780 - test results 


LEAK 


TEMP, elect. 
CYCLING 


0 Customer Specification 0 TMc/S Proced 


FORM NO. 396 Rev B <3/73) 




N/A 

N/A 

N/A 

20 Hz 
8.7 grms 


6lKft 
2 Minutes 


24 VDC 
+20°F 


N/A 


NONE 


NONE 


Ref 




2000 Hz 
11.4 grms 
1 Min./axi 












OWO. »/OR SPEC 


ai47a o 


cxj» - -- T 

iPACAtfgAfVi 5T-6 
i^-f^jL_AiS *1- 


Ji.S^ ^ sctot^os V'?5- 


QB) 


^unCHASING 


FECTIVITY (DATE OR SERIAL NO.) 


PAGE 3 <5^wS 


e OTHER SIDE IF REQUIRED) 



4.- 1 L , 1 . , ... ,^- 

* • ’ '1 

' CNOIN 

M .L^Lc 

W ! 
i 

f CUSTOMt* . 

>*• • 

•OVERNMCNT f 

' j : J 

.. 3 i 

EN TO PREVENT F 

r— 

lECURRENCE Or THE ABOVE DISCREPANCIES (TO BE COMPLETED BY THE '•' * . • f ' "i 
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■'i ■ 


TiLE DYNE U cCORMICK SELPH 

Hortister, Calif. • 95023 


TI8T RfPOUT 


JOB MUEIRFR 4918-78 


REPORT NUMBER.. 


4918-246 


GATE 


3 FEBRUARY 1978 


EQUIPMENT LIST 


MODEL 


ACCURACY 


CALIWATION 

DUE DATE 



■iggdCE'J 







McCOlUlICX SELPH 
TEST DIVISION »OHE SREi:r 
VATEK UtkUUtSIOS TEST 


,OB s-.. 491^-78 

»*o. — 

PttCtDINO TEST VIBRATION 


VACllM LEVEL 
VACLOM LEVEL 


IN. H«. 
IN. Hg. 


■nocmi ii< 1 1 "Ml 


5 OF 59 pages 


TEST uiiUEH 4918-246 
lUTEi 13 JANUARY 1978 

Sl'CCaOINO TEST Temp. El« 
Cycling 

TIME Dt'KATlON _ UlN 

TIME DCHATIOK 2,0 MIN 



ambient temp 


B/N BESlsTANCE J OBSENVATIONS 


No leaks 


No leaks 


No leaks 


No leaks 


No leaks 


No leaks 


No leaks 


No leaks 


No leaks 


No leaks 


No leaks 










■IT.vESSED BY I B. Puri nt on 


TESTED BY: 


B. Zuniga 


TMc/S PART NirMBER - 816780-7 REV. E (SERIAL NUMBIHIS 0007 & 0015 - INERT PARTS) 

816780-3 REV'. E (SERIAL NUMBERS 0005 , 0006, 0008, 0009, 0010, 0011 
0012, 0013, 0014, 0016, 0017, 0018, 0019, & 0020) 


lifijpi*'*' rfjiayi 











































TELiOYNE McCORMICK SELPH 

• 1* HOUISTfR, CAIIK)RNIA 95021 

^ ^ TEST DATA SHEET 

FOR 

OPERATIONAL (90o ROTATION) 

REPORT NUMBER 4918-246 DATE 16 JANUARY 1978 ’ 

JOvj NUMBER W 0. NUMBER 246 

TMc/SPART NAME AAfm & ARMING DEVICE TM^/S NllMRFP 816780 REV. E 

Coi>VOMER SPECIFICATION NASA ia\Q 0 465 TMc/S PROCFDURF ATP 816780 REV . 

Vt^T EQUIPMENT ITEM NUMBERS ___ir7 

■XwQuiREMENTS ELAPSED TIME FOR 90 DEOREE ROTATION SHALL NOT EXCEED 250 MILLISECONDS. 


Amps shall not exceed 3 


UNIT no. SERIAL NO 

TMc/S PART NUMBER 816780-3 REV. E 


TEST TEMP 


+ 165 


28 VOLTS DC 


TIME (SEC.) 


SAFE ARM 


AMPS 


TIl-IE (SEC.) SAFE 


AMPS 


TIME (SEC.) 


SAFE 


B. ZUNIGA 


B. Purlnton 
WITNISS 


RESULTS (CHECK ONE) 


TesTs coNoucVcO Without adverse sffects 

t4CR£PA.SCY/S (90fED Of UNiT/S 


PAGE 


























TELEDYNE McCOtMICK SELPH 

HOIIINTIR. CAIUOBNIA <*SOi» 

TEST DATA SHEET 
FOR 

01*ERATI0NAL (90o ROlATTON) 


REPORT number 4918-J46 

JOo NUMBER 4918-78 

'•Mc/S part name SAFm A ARMINt; DEV’ICK 
.'i.s. •iPPriPlCATlON NASA 10\004b5 


DATE LL\ I AM’AKY 197 8 

W.O. NUMBER 2Ah 

TMc/S DWG. MHMRFR 81678 0 REV. K 
TMc/S PROCEDURE ATP 816780 RbY . 


Coi>rOMER SPECIFICATION NAbft T^/S PROr.FniiRF ^rv . 

.'c:»T tOutPMENT ITEM NUMBERS 1=2 

■W.\3L..R-Mr.MTg ELAPSED TTME FOR 90 DECREE ROTATION SHAU. NOT EXCEED 2S0 MILUSECtWD S. 

AMPS SHALL NOT EXCEED 3. 


UNIT NO. SERIAL NO. 

TMc/S PART NUMBER 816780-7 REV. E (INERT PART) 


28 VOLTS DC 


0.060 


0.057 


0.062 


0.059 


0.062 


0.057 


0.062 


0.062 


KHFS 

TIMl. (SEC.) 

2.0 

0.050 

2.0 

0.050 

2.0 

0.050 

2.0 

0.050 

2.0 

0.050 

2.0 

0.048 

2.0 

0.050 

2.0 

0.050 


TEST TEMP 


24 VOLTS DC 


1.8 0.101 


0.080 


0.105 


.8 0.075 


0.113 


0.097 


0.103 


1.8 I 0.083 


B. ZltNIGA 


V.:C;,NICIA.N 

OF VEST RESULTS I CHECK ONE) 

( resTs conoucTco without aovepse sffixts 

-.tSCRcPAACY/S NOTfcD Of UNiT/S 


B. Puri nt on 


WITWSS 


V .SO. 1191 


PAGE 8L OE 59 


















































TELEDYNi McCORMICK SELRH 

HOlllSTtH. CAUfOUNIA 9S0.M 


TEST DATA SHEET 
FOR 

OPKRATIONAL (90o ROTATION) 


REPORT NUMBER 

JOo NUMBER ^9\S-78 

?'Mc/s part name safety a ARMINC 


DATE 

W.O. NUMBER 


816780 REV 


TMc/S DWG 
TMc/S PROCEDURE ATP 816780 KW 


NASA 10\00465 


oSTOMER SPECIFICATION 


CST tOu.PMENT ITEM NUMBERS 

Oo»i?.:iMt.VTS ElAPSED TIME' FOR 90 DECREE ROTATION SHAl.L NOT EXCEED 250 MILMSECONDS 


AMPS SHALL NOT EXCEED 3 


UNIT NO. SERIAL NO 

TMc/S PART NUMBER 816780-3 REV. E 


TEST TEMP 


24 VOI.TS DC 


28 VOLTS DC 


SAFE ARM 


AMPS 


TIME (SEC.) 


AMPS 


TIME (SEC.) 


SAFE 


B. Purlnton 


V.:C:NIC1AN 

mi\Cj\ of test RESULTS (CHECK ONE) 


uOVJ T£STS CONOUCVcO WiTmOOT AOVEMSE 
tSCRcPA.\CV/S NOTED OF iJNiT/S 


PAUE 































'A 


REPORT NUMBER ^±l246 PATt . . 

JOo NUMBER __A2iS=Za '^ 0- NUMBER — 

7-Mc/S PART NAME SAFEIT & ARMING DEVICF TMc/S DWG. NUMBER J 

CUSTOMER SPECIFICATION NASA 1 ^04^ TMc/S PROCEDURE 816780 m . 

VEST EQUIPMENT ITEM NUMBERS 1=1 — 

• ->-u~^xc elapsed time FOR 90 DEC REE ROTATION SHALL NiYT EXCEED 250 MILLISECONDS . 

AMPS SHALL NOT EXCEED 3- 


TELEDYNi McCORMiCK SELPN 

MOUISTfR. CAIUOUNIA •>S0i^ 

TEST DATA SHEET 
FOR 

OPFRATTONAL (90° ROTATION) 

6 date Ife JANUARY 1978 

W.O. NUMBER 

ARMING DEVICE TMc/S DWG. NUMBER JL. 

NASA IQA00465 TMc/S PROCEDURE ££L®iPZ®PJ^* B — 


UNIT NO. SERIAL NO. 

TMc/S PART NUMBER 816780-3 REV. E 

32 VOLTS DC I 28^LTS X 


TEST TEMP. _ 
24 VOLTS DC 


AMPS 

TIME (SEC.) 

SAFE 

ARM AMPS 

TIME. (SEC.) 

2.0 

0.046 


X 2-0 

0.074 

2.2 

0.055 


2.0 

0.073 

2.0 

0.042 


><" 1.8 

0.052 

2.0 

0.042 

X 

1.8 

0.050 

2.0 

0.049 


>< 2.0 

0.067 

2.0 

0.049 


0.090 

1.9 

0.040 

Xi» 

0.052 

2JL 

0.044 


C-Ua. 

0.050 


AMPS 

TIME (SEC.) 

1.8 

0.112 

1.7 

0.071 


★ 



B. ZUNIGA B_«_PyXkpt'^’JL 

•iV.CfiNlOlAN ■ ■ WlTNl-SS 

-VM.vMViO.N OF VEST RESULTS (CHECK ONE) 

■ TeSTS CONOUCVcD WITmOOT AOVEi^SE EFFECTS 

ix :rCR£«Vcv/S No“eD OF UR,T/S * H'TOR FMI.F:n_TO ROT/gK . _ 



TILEOYNI McCORMiCK SIIRH 

1, MOlllSTIR. CAUfOKNIA <»son 

0 ^^^ test data sheet 

FOR 

OPERATIONAL (90O ROTATION) 


4,18.246 DATE UUMllAHV-tl'-S 

ilCPORT N0M6ER ___ ^ ^ 

JO, NUMbER i2ia_ia 816780 BEV^ JL 

-.Mc/SPART name 6 1^c/6 8,6780 m. 14 

0.6V0MER SPEC,PICAT,ON_J!*5^i«^22i45 T«c/S PROCEDURE 

VE6T £oo.r“ent_,t£m 

i<6.0oiRcMc»MTS _ 

CHATL NOT EXCKKn 3. 


TEST TEMP. 


UN.T »o. __^==c=z:^ "O- ^ 

TMc/S PART NUMBER 8 16^ -J). REV. .£ ^OLTS DC _ 

I '32 voL-rs re ^ : _.l! ampsItiw; ^EC.)l«?n*S!l 

I AMPsItIME (SEC.)|sAFe[a^AMPS|tIMF (SEC.)|SAFEj^ 1 





B. ZUNIGA __ 
Y.-C.-NICIAN 


Bj Pur lnton 
WlTNl'SS 


iMViO\ OF TEST RESULTS (CHECK ONE) 

XX r£STS CONOOCVcO without adverse E.FFECTS 

:: ^.iORcRA.\CY/S NOTED OF UNlT/S^ 


,«V. AC. 1191 


-4 3- 


oe_ 12_ 


I . 


i 

I ( ‘ 







4 




UNIT NO. SERIAL NO. 

TMc/S PART NUMBER 816780-3 REV. E 

I io iirtT rpo r>r> 28 VOLTS DC 


1.8 0.047 


1.8 0.048 


1.8 0.048 


1.8 0.050 


0.054 


1.8 0.050 


1.8 0.050 


1.8 10.050 


TEST TEMP. 

24 VOLTS DC 


amps 

TIME (SEC.) 

2.0 

0.042 

2.0 

0.042 

2.0 

0.040 

2.0 

0.042 

2.0 

0.043 

2.0 

0.046 

2.0 

0.043 

2.0 

0.043 


mm 

i^nni 

n^nn 


0.069 


0.070 


0.076 


** 


B. ZUNIGA 


'iV:CfiMCIAN 

v«w^aT»0.\ of test i^ESULTS (CHECK ONE) 


B. Purlnton 


WlTNl-.SS 


_■ re STS CONOUCTcO without adverse zftt.cts 

S ^iicn£PA,\cy/S noted of * rotor failed to rotate upon 1ST ACTUATION. BUT ROTATED 

TRTH ACTUATION. ** ROTOR FAILED TO ROTATE 
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16 JANUARY 1978 


W.O. NUMBER - 246 

TMc/S DWG. NUMBFR 816780 REV. E 
TMc/S PROCEDURE ATP 816780 REV . __b 


SHALL NOT EXCEED 250 MILLISECONDS 


UNIT NO. SERIAL NO 

TMc/S PART NUMBER 816780-3 REV. E 


TEST TEMP 


32 VOLTS DC 


p VOLTS DC 
TIME (SEC.) 


24 VOLTS DC 


AMPS 


TIME (SEC.) 


SAFE 


SAFE 


AMPS 


TIME (SEC.) 


B. ZUNIGA 

v.:c.:mcian ~ 

». OF TEST RESULTS (CHECK ONE) 

£STS CONOUCVcO WiTmOUT ADVERSE 
uNCY/S NOTED OF UNiT/S 


B. Purinton 


F7ECTS 


PAGE 









































TELEOYNi McCORMICK SSLRN 

llx'f HOUISTf*. CALIFORNIA 9S0.M 

X 

^ TEST DATA SHEET 

FOR 

OPERATIONAL (90° ROTATION) 
-iH«z246 OATE _ 


REPORT NUMBER 
JOj NUMBER 

TMc/S PART NAME SAFEIT & ARMING DEVICE 

Customer specification nasa io\oo465 

Vt^T tOuiPMENT ITEM NUMBERS Iz. 

it^.OulREMcNTS elapsed TIME FOR 90 DEGREE ROTATION SHALL NOT EXCEED 250 MILLTSECC^D S 
AMPS SHALL NOT EXCEED 3. 


16 JANUARY 1978 


W.O. NUMBER 246 

TMc/S DWG. NtlMRFP 816780 REV. E 
TMc/S PROCEDURE ATP 816780 REV. ] 


UNIT NO 


SERIAL NO 

TMc/S PART NUMBER 816780-3 RE\'. 


TEST TEMP 


28 VOLTS DC 


24 VOLTS DC 


AMPSITIME (SEC.) 


TIME (SEC.) 


AMPS 


TIME (SEC.) 


B, Puri nt on 


V.:CfiMClAN 

.v4ViO.\ OF TEST RESULTS (CHECK ONE) 

■cwVi TtSTS CONOUCVcO WITmOUT ADVERSE SF 
iiCRePA.\CY/S NOTED OF ONl7/S_ * ROTOR A( 
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TfLiDYNi McCORMICK SILRH 

HOUISTH. CAUKJRNIA 9J021 

^ TEST DATA SHEET 

FOR 

OPERATIONAL (90° ROTATION) 
A21±:246 OATE _ 


REPORT NUMBER 
J06 NUMBER 

TMc/S PART NAME S AFFT\' & ARMING DEVICE 
Co:» TOMER SPECIFICATION NASA ia\Q046 

VtsT EQUIPMENT ITEM NUMBERS Iz. 

■t>.JolREM£NTS ELAPSED TIME FOR 90 DECREE ROTATION SHALL NOT EXCEED 250 MILLISECONDS 


16 JANUARY 1978 


W.O. NUMBER - - 246 

TMc/S DWG. NUMRFR 816780 REV. E 
TMc/S PROCEDURE ATP 816780 REV . ^ 


AMPS SHALL NOT EXCEED 3 


UNIT NO 


SERIAL NO 
816780-3 REV 


TEST TEMP 


TMc/S PART NUMBER 


32 VOLTS DC 


28 VOLTS DC 


SAFE 


AMPS 


TIME (SEC.) 


AMPS 


B. ZUNIG 


B, P urin ton 
Wl TNl'.SS ~ 


OF TEST RESULTS (CHECK ONE) 

OVc T£STS CONOUCVcO WlTnOUT ADVERSE EF 
iCRcPA.SCV/«: NOTED OF UNlT/S 


PAGE 






























TELEDYNi McCORMICK SILRN 

• , HOUISTfU. CAIUOHNIA SSOil 

TEST DATA SHEET 
FOR 

OPERATTONAL (90° ROTATION) 


REPORT NUMBER 4918-246 


DATE 


16 JANUARY 1978 


JOo NUMBER 4918078 yy 0. NUMBER __£fi2 

VMc/S part NAMF safety & ARMINO DEVICE TMc/s DWG, MiiMRFP 816780 REV. E 

Coi> VOMER SPECIFICATION NASA 10X00465 TMc/S PPOCFDtlPF ^TP 816780 REV . B 

VtsT EQUIPMENT ITEM NUMBFPS 1-7 

.•<..OoiRZM£.MTS EIAPSED TIME FOR 90 DEi;REE ROTATION SHALL NOT EXCEED 250 MILLTSECONDS. 


AMPS SHALL NOT EXCEED 3 


m 

‘A: 


m 




UNIT NO. SERIAL NO. UUi 

TMc/S PART NUMBER 816780-7 REV. E (INERT PART) 


TEST TEMP 


32 VOLTS DC 28 VOLTS DC 24 VOLTS DC 


AMPS TIME (SEC.) SAFE ARM AMPS TIME (SEC.) SAFE ARM AMPS TIME (SEC. )| SAFE ARM 


2.0 0.040 


2.0 0.040 


2.0 0.040 


0.040 




0.047 


1.8 I 0.047 


0.048 


0.047 


1.8 0.047 


0.047 


0.100 


0.074 


0.058 


1.8 I 0.037 


0.062 


Bi^^y^lOA 

vivL-MCU.N ' 

mViO.v. of vest RESULTS (CHECK ONE) 


B, Pu r In ton 

WITNI^SS 


TfSTS CONOUCVcO WiTnOOT ADVERSE EFFJ'CTS 
\fCn&!>A,\Cy/S NOTED OF UNiT/S 


PAGE OF ^ 

















































TELEDYNE McCORMICK SELPH 

HOUISTtR. CAlltORNIA 95021 


TEST DATA SHEET 
FOR 

OPERATIONAL (90° ROTATION) 


16 JANUARY 1978 


REPORT NUMBER 

JOo NUMBER ^918-78 

TMc/S part name SAFETT & ARMING DEVICE 

Customer specification nasa ia\oo46 


date 

W.O. NUMBER 

TMc/S DWG. MiiMRPP 816780 REV. E 
TMc/S PROr.PmiRF ATP 816780 REV . J 


ti)T EQUIPMENT ITEM NUMBERS 

OuiR-MtNTS ELAPSED TIME FOR 90 DEGREE ROTATION SH^LL NOT EXCEED 250 MILLISECONDS 


AMPS SHALL NOT EXCEED 3 


TEST TEMP 


SERIAL NO 


UNIT NO 

TMc/S PART NUMBER 816780-3 REV. E 


24 VOLTS DC 


28 VOLTS DC 


32 volts DC 


TIME (SEC.) 


AMPS 


SAFE 


TIME (SEC.) 


AMPS 


TIME (SEC.) 


B. ZUNIGA 


B. Purinton 


RESULTS (CHECK ONE) 


.OVc TtSTS CONOUCVtD WiThOUT ADVERSE EFFECTS 
40RcPAi\CY/S NOTED OF UNiT/S 



















































TfLEDYNi McCORMICK SILPN 

MClUISTfR. CAUfORNIA 950.M 


TEST DATA SHEET 
FOR 

OPFRATIONAL (90o ROTATION) 


REPORT NUMBER 


4918-246 


DATE 16 >Ii\NUARY 1978 


JOo NOM6ER ^918-78 

TMc/S part name SApm & ARMlNt« DEV ICE TMc/S DWG. NUMBER <^16780 REV. __E_ 

CobVOMER SPECIFICATION NASA 10400465 TMc/S PROOF DURF ^TP 816780 REV . 

.*t^T EOuiPMtNT ITEM NUMBERS 1-7 

,<.;OL.tREMF.MTS ELAPSED TTMi: FOR 90 DEORF.K ROTATION SHALL NOT EXCEED 250 MILUSECONDS . 


W.O. NUMBER 


Customer specification 


AMPS SHALL NOT EXCEED 3. 


UNIT NO. SERIAL NO. 

TMc/S PART NUMBER 816780-3 REV'. E 


TEST TEMP 


24 VOLTS DC 


32 VOLTS DC I 28 VOLTS DC 


AMPS TIME (SEC.) SAFE ARM I AMPS | TIME (SEC . )| SAFE ARM AMPS TlMi: (SEC. )| SAFE ARM 


2.0 0.040 


2.0l 0.038 



ZUN IGA R. Purtnton 

Y.’.C f; M C I A.N W 1 TNI' S S 

OF TEST RESULTS (CHECK ONE) 


; loOVc 'tSTS CONOUCVcO WiThOJT ADVERSE EFFECTS 
SL -.laCREPAiSCY/S NOTED OF uni7/S * ROTOR DID NOT ACTUATE 


V .\0. ii‘)| 


PAGE 1^ OF 59 


,v uii 













































TELSDYNi McCORMICK SELPH 

MOUlSTtR. CAUfORNIA SSO.M 

TEST DATA SHEET 
FOR 

operational (900 ROTATION) 


lA JANUARY 1978 


DATE 

W.O. NUMBER 

TMc/S DWG. MiiMPPP 816780 REV._ j_ 
TMc/S PROCEDURE ATP 816780 REV . B 


REPORT NUMBER _ 

JOo NUMBER 

TMc(S PART NAME 
Customer specification 

VE:>T EOoiRMENT ITEM NUMBERS L=2 

V R- Mr MTS ELAPSED TIME FOR 90 DEOREF ROTATION SHALL NOl' EXCEED 250 MILLISECONDS 


SAFETY & ARMINt; DEY^ICF 


NASA 1C\00465 


EXCEED 3 


TEST TEMP 


SERIAL NO 


UNIT NO 


TMc/S PART NUMBER 816780-3 REV. E 


24 VOLTS DC 


28 VOLTS DC 


32 VOLTS DC 


SAFE ARM 


AMPS 


SAFE ARM 


AMPS T IMF (SEC.) 


SAFE 


TIME (SEC.) 


AMPS 


B. ZUNIGA 


B. Purinton 


V.:C;iMClAN 

Of TEST RESULTS (CHECK ONE) 

TftSTS CONOUCreo without adverse EFFECTS 
aCRcRAi\CV/S NOTED OF UNiT/S 










































TELEDYNE McCORMICK SELP^ 

HOlUST£R, CAllfORNIA 9S0J1 

TEST DATA SHEET 
FOR 

OPERATIONAL (90® ROTATION) 

4918-246 16 JANUARY 197 8 


rlport number 

JOu NUMtifR 

'I'Mc/S PART NAME SAFETY & ARMING DEVICE 
COoTOMER specification NASA 10A00465 


W.O. NUMBER 

TMc/S DWG. NUMBER 816780 REV. 
TMc/S PROCEDURE ATP 816780 REV 


1 THRU 7 


Vt'uV tOuiPMENT ITEM NUMBERS 
.V..Owm'cMtNTS elapsed TIME FOR 90 DECREE ROTATION SHALL NOT EXCEED 250 MILLISECONDS 


AMPS SHALL NOT EXCEED 3 


UNIT NO. SERIAL NO 

TMc/S PART NUMBER 816780-3 REV. E 


TEST TEMP 


32 VOLTS DC 


28 VOLTS DC 


24 VOLTS DC 


AMPS 


TIME (SEC.) 


SAFE 


AMPS 


TIME (SEC.) 


AMPS 


TIME (SEC.) 


SAFE 


NO VOLTAGE OUTPUT INDICATION ON MONITOR, BUT TIMES RECORDED OFF CURRENT MONITOR 
WHICH COINCIDES WITH THE VOLTAGE APPLICATION. 

B. Zuniga B. Purinton 


of test results (CHECK ONE) 

OVc i'eSTS CONDUCTcO without adverse EFFECTS 
iORc'^Ai'.CV/S noted of uni7/»? SEE SUMMARY SHEET. PAGE 2 


PAGE 





























































A' 


TELCDYNI McCORMiCK SILRH 

HOUIMfR. CAlltORMA 9S0.M 

TEST DATA SHEET 
FOR 

01‘KKATIONAI, (90o ROTATIONS 


REPORT NUMBER A918-JA6 

JOo NUMBER -- 4918>7a 

TMc/S PART NAME S AFE1T A ARMINO DKVTCF 

Customer specification nasa io\oo^bS 


date 16 JANUAR Y 1978 _ ' 

W.O. NUMBER — 

TMc /S DWG. NUMBFP A16780 RFAT, ^ 

TMc/S procedure ATP 816780 Rl-A ^. 


VtsT tOuiPMENT ITEM NUMBERS LiZ _ 

.‘tCOoiREMENTS . KlArSRD TUfl: FOR 90 DKCRKF ROTATION SHALL Ntrr KXCEED 250 Ml Ll.l SKCONDS . 
AMPS SHALL NOT KXCEED 3. 


UNIT NO. SKRIAI, NO. 0020 TFST TKMP. +lhS 

TMt7S PART NUMBFR 816780-3 Ri:V. K _____ 

32 VOLTS ix: 28 VOLTS Ix: 24 VOLTS IX: 

AMPs|t1M1: (SKC.) SAFF arm amps T1 mi- (SFC.)| SAFfIarM AMPsItI M l- (SW- . ) I SAKK j 


2. 1 0.050 


2.1 0.050 


2.2 0.050 


2,1 0.0A8 


2.1 0.050 


2. I 0.050 




H. /ATNIi.A 


-('.A-; MOIAN 


~ ^A'r.w.N. OF TEST RESULTS (CHECK ONE) 


_B. PIUINT ON 

witnt-,ss" 


-.jOVw ■•‘^STb cc^Nouc'i-cO Without auvehsc fffixts 

-.laCRt-PAiNCY/S NOi'tD Of UNiT/s * R<WR DID NOT RtTTAT F 


0-.V .\C. 11') 1 


^ A < Ai X, i < 


-4 3- 








































TIliDYNI McCORMICK SILPH 

‘ HOUINTJR, CAIKORMa <»SOi» 

^ ^ TCCT r»A-TA ..'ttw-r--- 


TEST DATA SHEET 
FOR 

OrFRATTONAl. (90o RcrTATION) 


REPORT NUMBER DATE !(' IA nuAKV l»78 

JOo NUMBER 4918,22 ^ ^ ^ 

-Hc/SPART name JjAFFlX ^ ARHtr^O pKV|fF TNc/S DWG. NllMRFP «16780 RR. 

Cot^VOMER SPECIFICATION _ N A ^ m^O O^ PROCEDURF ATP 816780 Rn > 

VtsT tOoiPMENT ITEM NUMBERS 1 THRU 7 

■twOwtREMcNTS _Jj_APSEn TIME FOR 90 DECRFF ROTATION SHAM, NcVT EXCEED 2W MTLl.TSECONDS 
SHAM, N(YT EXCEED 3 AM1»S 


DATE ].<2_ IA NUAKV l» 78 

W.O. NUMBER 246 

TNc/S DWG. NUMRFR ftl6780 RFV. 
TMc/S PROCEDURF ^TP 816780 RE\ > 


UNIT NO. SERTAI, NO. 

TMc/S PART NITMRKR 816780-3 REV. E 


TEST TEMP. 


■E75°E 


32 VOl.TS DC. 28 VOLTS ^ 24 VOl TS DO 

time (SEC.) SAFE ARM AMPS TIME (SEC. )j SAFF.I ARM AMPsItIME: (SEC.)T 


SAFE 1 ARM 


1^ Zu nlg.T 

v.a:.mo:a.\ ‘ ~~ — 

- OF VtSV RESULTS (CHECK ONE) 

* -.>OVw rtSTb CONOUCrcD WiTnOoT A0V£HSE '.iKnCTS 
»■ -><stCPcPA.NCV/S KOi'iD Of UNiT/S 


R. PI Tt INTON 

WI’N”SS ~ ~~~ 


w<»V .\C. 1I‘>| 


-4 3- 


pAt.r 22 oel2*? 


I J I J I -1 J 


Wi'^i 


I 


It! 










S'- 




II 









































TM g/S PART NUMBF .R 816780-3 REV 

32 VOT.TS DC 
AMPsItIMK (SEC.) SAFE 


AMPS 


AMPS 


































TELEDYNI McCORMICK SELPH 

HOUISTfR. CALIK)i»NIA 95021 


TEST DATA SHEET 
FOR 

OPERATIONAL (90° ROTATION) 


16 JANUARY 1978 


REPORT NUMBER 991B-2A6 

JOo NUMBER ^918-78 

TMc/S PART NAME SAFETY & ARMING DEVICE 


DATE 

W.O. NUMBER __£ft£ 

TMc/S DWG. MUMRFR 816780 REV, E 

TMc/S PROCEDURE ATP 816780 REV . _B 


NASA 10\00465 


Coi>TOM£R SPECIFICATION 
Vc:>T EQUIPMENT ITEM NUMBERS 
A. OL.iRFMt.MTS ELAPSED TIME FOR 90 DEOREE ROTATION SHALL NOT EXCEED 250 MILLISECONDS 


1 THRU 7 


SHALL NOT EXCEED 3 AMPS 


0007 


SERIAL NO 


TEST TEMP 


TMc/S PART NUMBER 816780-7 REV. E (INERT PART) 


24 VOLTS DC 


28 VOLTS DC 


SAFE 


TIME (SEC.) 


TIME (SEC.) 


AMPS 


safe 


h. PUR INTON 


RESULTS (CHECK ONE) 


i*cSTS CdNOOCriD WiTnOOT ADVERSE 
• S.CREPA.SCY/S noted OF UNiT/S 


FFF.CTS 


PAGE 


AMPS 

TIME (SEC.) 

2.25 

0.045 

2.25 

0.046 

2.25 

0.048 

2.25 

0.047 

2.25 

0.049 

2.25 

0.045 

2.25 

0.046 

2.25 

0.048 


2. 

d 

0,054 

2. 

1 

0.054 

2. 

1 

0.051 

2. 

1 

0.054 




















































TELEDYNE McCORMICK SELPH 

MOUISTJR CAlIKiHNIA 9S02I 


TEST DATA SHEET 
FOR 

OPFRATIONAL (90o ROTATION) 


DATE 16 JANUARY 1978 


REPORT NUMBER 


JOo NUMBER 


W.O NUMBER 

TMc/S DWG. WUMRFP 816780 RKV . 
TMc/S PROCEDURE ATP 816780 REV 


•Mc/S part name FAFETY & ARKINO DEVICE 
UbVOMER SPECIFICATION NASA ia\Q046 


1 THRU 7 


Vt:,T tOotPMENT ITEM NUMBERS 
■t.:OL.lR£M£NTS ELAPSED TIME FOR 90 DECREE ROTATION SHAT,!. NOT EXCEED 250 MI U-T SEC ON OS 


SHALL NOT EXCEED 3 AMPS 


SERIAL NO. 

TMc/S PART NUMBER 816780-3 REV. E 


TEST TEMP 


SAFE 


TIMF (SEC.) 


AMPS TIME (SEC.) SAFE 


AMPS 


B. PUR INTON 


RESULTS (CHECK ONE) 


resTs conoucvco without aovewse 
i5.0RcPA.\CY/S Norto OE unit/s 


FFF.CTS 


PAGE 


AMPS 

TIME (SEC.) 

2.0 

0.061 

lf9 

0.C60 

2.0 

0.065 

1.9 

0.060 

2.0 

0.065 

1.9 

0.059 

2.0 

0.065 

1.9 

0.057 

























































EXCFKD 3 AMPS 


TELIDYNi McCORMICK SILPH 

HOlUSTfR, CAIIK)«NIA 950it 

TEST DATA SHEET 
FOR 

OPERATIONAL (900 ROTATION) 


REPORT NUMBER 49 18-246 

JOo NUMBER 4918-78 ^ q i^^jmbER 

TMc/S PART NAME SAFETY & ARMING DEVICE TMc/S DWG. mmmppp 816780 REV, 

Customer SPFCiFiCATION NASA 10\00465 TMc/S PRnr.PnuPF ^TP 816780 RIY 

CtsT EQUIPMENT ITEM NUMBERS 1 THRU 7 

A.-QL.tRZMg.MTS ELAPSED TIME FOR 90 DECREE ROTATION SHALL NOT EXCEED 250 MILLISECONDS. 


DATE 


16 JANUARY 1978 


TEST TEMP. ->•75^ 


UNIT NO. SERIAL NO. 

TMc/S PART NUMBER 816780-3 REV. E 


32 VOLTS DC 28 VOLTS DC 24 VOLTS DC 


AMPS TIME (SEC.) SAFE ARM AMPS|TIMF (SEC.) SAFE ARM AMPS TIME (SEC.) SAFE I ARM 


0.052 


0.048 


0.043 


0.053 


0.043 


0.042 


0.045 


0.063 


0.042 


0.086 


0.042 


0.102 


0.036 


0.050 


0.042 


0.045 


0.055 


B. Zuniga 


T.IC.-MCTA.N 


B. PURINTON 


WITWSS 


. OF TEST RESULTS (CHECK ONE) 


..OVw tfSTJ, CONOOCVcO WiThOoT AOVERSe SFFTXTS 
• s.CRcPAiSCY/S NOTED Of UNiT/S * RC>TOR DID NOT ROTATE 


\C. ll‘M 
















































TilfOYNI McCORMiCK SIIRN 

■ 1' ■< houisrc*. CAll»()«NIA 

^ ^ TEST DATA SHEET 

FOR 

Ol’KRATlONAL (900 ROTATION) 


16 JANIIARY 1978 


REPORT NUMBER _ 
JOj NUMBER 

'Mo/s part name 


DATE 


W.O. NUMBER 

TMc/S nWG. WUMBPR 816780 R>:V. E 


NASA 1C\00465 


TMc/S PROCEDURE ATP 816780 REV 


Customer specification 

VtsT EQUIPMENT ITEM NUMBERS 1 THRU 7 

It* OolRcMENTS RTAPSED TIW FOR 90 DECREE ROTATION SHALI NOl' EXCEED 250 MUl TSECONl>S 


SHALL NOT EXCEED 3 AMPS 


UNIT NO 


SERIAL NO 


0010 


TEST TEMP 


TMc/S PART NUMBER 816780-3 Ri:V. E 


28 VOLTS DC 


time: (SEC.) 


SAFE 


AMPS 

TIMl' (SEX\) 

1.8 

0.052 

1.8 

0.055 

1.8 

0.056 

1.8 

- 

1,8 

0.054 

1.8 

0.061 

1.8 

0.05*1 

1.8 

0.059 


AMPS 

TlMl' (SEC.) 

2.0 

0.046 

2.0 

0.053 

2.0 

0.048 

2.0 

O.OSO 

2.0 

0.049 

2.0 

0.051 

2.0 

0.049 

2.0 

0.051 


8. Zuntga _ PURINl'ON 


.^ICIAN W1TNT~SS 

• Of TEST RESULTS (CHECK ONE) 

1 -..OV., TtSTi CONCuCVeCt WITHOUT ADVERSE EET^CTS 

^.;.C»e;«»A.SCV/S KO.tU UNIT/S 




W/.V .\0. H*M -'13- 

PAGE -7 ^ OF 






























































X r L-t ri i 1 1 


teledyne McCormick selph 

HOUISTfR, CAllfOHNIA 95021 

TEST DATA SHEET 
FOR 

OPERATIONAL (90o ROTATION) 


DATE 16 JANUARY 1978 

W.O. NUMRFR 246 

TMc/S DWG. NUMRFR 816780 REV. 

TMc/S PROCEDURE ATP 816780 REV 


REPORT NUMBER 4918-246 

DATF 16 JANUARY 197ft 

JOo NUMBER 4918-78 — 

TMc/S PART NAME SAFETY & ARMINO DFVTf P ^ 

. ^ * TMc/S DWG. NUMRFR 316780 REV 

cOUiOMLR SPECIFICATION NASA 10\0046S 

PROCEDURE ATP 816780 REV 

<t:>T tOuiPMENT ITEM NUMBERS 1 THRU 7 ^ — 

.t.:ao,RcME,VTS _ EUPSED time fob 90 DEnBEE RO T ATIOH SHALL Ni^ EXCEED 250 MTT. l 
SHALL NOT EXCEED 3 AMPS ^ ~~ ~ 


1 THRU 7 


— — SERIAL NO. 0011 

TMc/S PART NUMBER 816780-3 REV E 


32 VOLTS DC ^ ^ 28 VOLTS IX: 

jgSjTIME (SEC.) I SAFE ARM AMPS TIME (SEC. )| SAFE 


TEST TEMP. 


+75°F 


24 VOLTS DC 


AMPS I TIME (SEC.) I SAFE 



B. Zunig a 

V.:C:iMClAN ~~ ^ -i-P 

OF TEST RESULTS (CHECK ONE) 

• CONOUCVcO without adverse EFFECTS 

- -.5.v-RcPA.\CY/S NOTEO of unit/s -i-J"lXTS 


B. PURINT ON^ 

WlTNjXs's 


0/v.V. \0. 1191 


-4 3- 










































TELEOYNi McCORMICK SilPN 

HOUISTIR, CAIUORNIA 4S0.* ) 


TEST DATA SHEET 
FOR 

OrKRATIONAL (900 ROTATION) 


REPORT NUMBER 4918-246 

JOj NUMBER '^918-78 

"Mc/S part name safety & ARMINO DKVTCF 


DATE _L<\ -IA NUARY 1978 

W.O NUMBER 

TMc/S DWG. NUMBFR 816780 REV, 
TMc/S PROCEDURE ^TP 816780 RF\ > 


NASA 10400465 


Customer specification 

Vt:>T EOutPMENT ITEM NUMBERS 
■<.:OL.tRZME.MTS ELAPSED TIME FOR 90 DEOREE ROTATION SHALL NtO’ EXCEED 250 MILLTSECONDS 


1 THRU 7 


SHALL NOT EXCEED 3 AMPS 


UNIT NO. SERIAL NO 

TMc/S PART NUMBER 816780-3 REV. E 


TEST TEMP 


32 VOLTS PC 


28 VOLTS DC 


AMPS TIMi: (SEC.) SAFE 


SAFE 


AMPS 


RESULTS (CHECK ONE) 


-OVc i*tSTS> CONOUCVcO WiThOOT ADVERSE 
is.CRePA.\CV/S NOTtO OF UNlT/S_ 












































inpi 

IQ 

IQ 


PI 

1 

1 

i 






.r^r.T 









1 ;^' 




HIBiHHi 'aSii 

Md 




TELEDYNE McCORMICK SELPH 

HOUISTfR. CALIfOKNIA 95021 

TEST DATA SHEET 
FOR 

OPERATIONAL (90o ROTATION) 


REPORT NUMBER 


4918-246 

4918-78 


DATE 


16 JANUARY 1978 
246 


JOj NUMBER W.O. NUMBER 

TMc/S PART MAMF SAFETY & ARMING DEVICE TMc/S DWG. MiiMRFR 816780 REV._ 

Customer specification nasa ia\00465 tmc/s procedure atp 81678o_^ 

TtiT EQUIPMENT ITEM NUMBERS 1 THRU_J 

rt. QuiREMENTS ELAPSED TIME FOR 90 DEGREE ROTATION SHALL NOT EXCEED 250 MILUSECONDS 

A^TS SHALL NOT EXCEED 3 


UNIT NO. -- SERIAL NO. 

TMc/S PART NUMBER 816780-3 REV. E 


TEST TEMP 


24 VOLTS DC 


32 VOLTS DC 28 VOLTS DC 

TIME (SEC.) I SAFE I ARM AMPs|tIME (SEC. )| SAFE | ARM | AMPS | TIME (SEC.)| SAFE | ARM 





B. Zunig a 

T.-XfiMCIAN 

OF TEST RESULTS (CHECK ONE) 


B. PURINTON 

WlTNi:.SS 


TtSTS CONOOCVcO WlTnOJT ADVERSE EFFECTS 
s.CR£PA.\CY/S NOTED OF uNi7/S * ROTOR DID NOT ROTATE 


0^<y i\0. 119J 


-4 3- original Page it> page 3o of 59 

OF POOR QUALITY 









































V 


TELEDYNE McCORMICK SELPH 

i: HOlUSTfR, CAUfORNIA 95021 


r ^ test data sheet 

FOR 

OPERATIONAL (90° ROTATION) 

REPORT NUMBER 4918-246 OA 

JOo NUMBER ^918-78 W. 

TMc/S PART NAME SAFETY & ARMING DEVICE TM( 

«opriPir ATinN NASA 1(X\00465 tm< 


DATE 16 JANUARY 1978 

W. 0. NUMBER 

TMc/S DWG. MitMRFP 816780 REV. E 
TMc/S PPnr.FnuPF ATP 816780 REV. 


Customer cppriFir.ATioN nasa XMC/S procedure 

Vt:>T EQUIPMENT JTEM NUMBERS 1 1 

R. QoiRcMENTS ELAPSED TIME FOR 90 DEGREE ROTATION SHALL NOT EXCEED 250 MILLISECOND S. 

AMPS SHALL NOT EXCEED 3 


unit no. SERIAL NO. 

TMc/S PART NUMBER 816780-3 REV. E 


0014 


32 VOLTS DC 


28 VOLTS DC 


TEST TEMP 


24 VOLTS DC 


AMPS 

TIME (SEC.) 

BB 

iiHBSii 

2.2 

0.044 

2.2 

0.044 

2.2 

0.044 

2.2 

0.044 

2.2 

0.048 

2.2 

0.043 

2.2 

0.043 


ea 

fSi 


S3 


AMPS 

TIME (SEC.) 

2,0 

0.047 

2.0 

0.049 

2.0 

0.049 

2.0 

0.049 

2.0 

0.049 

2.0 

0.059 

2.0 

0.049 

2.0 

0.051 




B. Zunig a ^ ] 

V.-.C.-: MCI AN 

- ^AViO.v. OF TEST RESULTS (CHECK ONE) 

? -wOVc TtSTS CONOUCVcO WiTmOUT ADVERSE EFFECTS 
.C -,iiOR£PA.SCY/S NOTED OF UNiT/S 


PIIRIN TON 

WlTNi:SS 


y/vV t\0. 1191 

















































TiLEOYNE McCORMICK SELPH 

HOlllSTfR, CALIfORNIA 9S021 

TEST DATA SHEET 
FOR 

OPERATIONAL (90© ROTATION) 


original PAGP tq 

quality 


RL'*0RT NUMBER 4918-246 DATE 16 JANUARY 1978 

JOii SUMtSER — 4918-78 W. 0. NUMBER 

FART NAME .SAFETY & ARMING DEVICE TMc/S DWG. NUMBER 816780 REV, 

CubVOMEK SPECIFICATION NASA ia\Q0465 procfourf ATP 816780 REV . 

VtbT EQUIPMENT ITEM NUMBERS 1 THRU 7 

rtiJOulREMENTS ELAPSED TIME FOR 90 DEGREE ROTATION SHALL NOT EXCEED 250 MILLISECOND S. 

amps shall not exceed 3 


DATE 


16 JANUARY 1978 
inPD 246 


W.O. NUMRFR ■ 246 

TMc/S DWG, NllMRFP 816780 REV. E 
TMc/S PROCEDURE ATP 816780 REV . B 



unit no. SERIAL NO. 0015 TEST TEMP 

TMc/S PART NUMBER 816780-7 REV. E (INERT PART 

32 VOLTS DC 28 VOLTS DC 24 VOLTS DC 

AMPS TIME (SEC.) SAFE ARM AMPS TIME (SEC.) SAFe}arM AMPs|tIME (SEC .) | SAFE | ARM 

2.3 0.035 

2.3 0.035 

I II ■ ^ ■ I t 

2.3 0.038 

2.3 0.036 

2.3 0.038 

2.3 0.037 

— ■ I ■ - ... — ii 

2.3 0.039 

2.3 0.038 



B . Zunig a n 

r.-;CriNIClAN ^ 

w v4ViO.\ OF TEST RESULTS (CHECK ONE) 

? -<*OV^ TtSTS CONOUCTcO WiTmOOT ADVERSE EFFECTS 

Z. ->iaC:R£?Ai\CV/S NOTED OF UNiT/S 


B. PURINTON 

W1 TNi;SS 


0/i.V. NO. 1191 



-4 3 - 

PAGE _ OP 59 
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TELEOYNE McCORMiCK SELPH 

HOUISTtR. CALIfORNIA 95021 

TEST DATA SHEET 
FOR 

OPERATIONAL (90° ROTATION) 


REPORT NUMBER 4918-246 DATE 16 JANUARY 19 , 78 

JOo NUMBER W.O. NUMBER- 

^-Mc/S part name safety & ARMING DEVICE TMc/S DWG. NUMBER 816780 R^, 

Customer <ppripirATioN nasa ia\oo46j xmc/s procedure 81678o _ r^ 

VtsT EQUIPMENT JTEM NUMBERS 1 THI^.7_ 

R/OulREMENTS ELAPSED TIME FOR 90 DEGREE ROTATION SHALL NOT EXCEED 250 MILLISECONDS , 

SHALL NOT EXCEED 3 AMPS 


UNIT NO. SERIAL NO. 

TMc/S PART NUMBER 816780-3 REV. E 


32 VOLTS DC 


0016 


TEST TEMP 


24 VOLTS DC 



AMPS 

TIME (SEC.) 

2.0 

0.041 

2.0 

0.040 

2.0 

0.046 

2.0 

0.041 

2.0 

0.043 

2.0 

0.042 

2.0 

0.049 

2.0 

0.042 




B. Zuniga 


T.;CfiNIClAN 


B. PURINTON 


WlTNl'SS 


vAViO.\ OF TEST RESULTS (CHECK ONE) 

TtSTS CONOUCVcO WiThOUT ADVERSE EFFECTS 
IS.CREPA.NCY/S NOTED OF UNiT/S 


,.V. NO. 119] 


PAGE 33 O F 59 

















































mCDYNE McCORMICK SELPH 

HOUIsnU. CAllfOUMA 

TEST DATA SHEET 
FOR 

OPERATIONAL (90o ROTATION) 


16 JANUARY 1978 
246 


REPORT NUMBER 4918-246 DATE 16 JANUARY 197 8 

JOo NUMBER ^918 .-Zg W. 0. NUMBER ^ 

•;>lc/S part name safety & ARWINO device TMc/S DWG. NUMBER 816780 REV._ 

Customer «^PcngirATinN NASA 10\00465 tmc/s procedure 81 6780 _ r^ 

VtsT EOolPMENT ITEM NUMBERS 1 TljRlL -Z 

. ^ FTAPSFn T7MF FOR 90 DEOREE ROTATION SHALL NlTT EXCEED 250 MILL! SECONDS 

I O " ■ ' ■■■— I II ■ ' ■ ' ■ ■■■■ '■ 

SHALL NOT EXCEED 3 AMPS 


UNIT NO. 

TMc/S PA 


32 VOLTS DC 


SERIAL NO 
FR 816780-3 REV' 


28 VOLTS DC 


TEST TEMP 


24 VOLTS DC 


AMPS 

TIME (SEC.) 

2.2 

0.037 

2.2 

0.037 

m 

0.040 

m 

0.039 

n 

0.040 

2.2 

0.039 

2.2 

0.040 


AMPS 

TIME (SEC.) 

2.0 

0.042 

2.0 

0.042 

2.0 

0.046 




B. Zu n iga 8. P I’X 

V.ic.vNlCTA.N 

. .MViO.v. OF TEST RESULTS (CHECK ONE) 

? -..OVJ VcSTS CONOUCVcO WiTmOUT AOVEt^SE '.JFFECTS 
C, -,iiCRcPA.\CY/S NOTED OF JNlT/S 


B. P ITIT NTO N 

WlTNl'SS 


o-*.v. i\0. 1191 


PACiE O F - ^ ■ 


A 









































UNIT 


amps TIME (SEC.) 


safe 


TIME (SEC.) 


SAFE 


B , Zuniga 
V.XfiMClAN 


OF TEST kESULTS (CHECK ONE) 


■ PlfRINTON _ 
WITNESS ' 


VtSTS CONOOCTcO WiTmOUT adverse effects 
-.tiCR£?A.VCV/S NOTED OF ONIT/S 


PAGE - ii. O F SQ 


TiLEOYNi McCORMICK SILRH 

HOUISTfR, CAlirOKNIA 9 S 02 ) 

TEST DATA SHEET 
FOR 

OPERATIONAL (900 ROTATION) 


ORIGINAL PAGE IS 
OF POOR QUALITY 
lb JANUARY 1978 


REPORT NUMBER 4918-246 DATE lb JANUARY 1978 

Jot NUMSER *918:^8 W.O. NUMBER __J«_ 

THC/SPART NAME SAFETY & AUMNC DEVIfF TWc/S DWG. MMMBrB 816780 KEV. 

CuSiOMER SPECIFICATION NASA 1 0\Q0465 TMc/S PROCEDURE ^TP 81b780 REV 

*'tbT EQUIPMENT ITEM NUMBERS 1 THRU 7 

RwQoIRcMENTS _ ELAPSFD TIME FOR 90 DECREE ROTATION SHALL NUT EXCEED 250 MILLISECONDS 
shall NOT EXCEED 3 AMPS. 


W.O. NUMBER ^^6 

TMc/S DWG. NUMBFR 81b780 REV. 
TMc/S PROCEDURE ATP 81b780 REV 






SERIAL NO. 

TMc/S PART NUMBER 816780-3 REV. E 

32 VOLTS DC ?9 VOLTS X 


TEST TEMP. 


24 VOLTS DC 


0.044 


0.045 


0.044 


0.044 


0.044 


0.044 


1.8 

0.057 

1.8 

0.062 

1.8 

0.058 

mu 

iHBisisiiiiii 

1.8 

0.060 

1.8 

0.060 

































. ill ! *111 


t 1 1 




A 


TELiDYNE McCORMICK SELRN 

HOUINTit. CAlUOiiM<. ASO^I 

TEST DATA SHEET 
FOR 

OPFRATIONAI (90o KlvrATION) 


RlPORT number 4918-24t> DATF lb JANUARY 1978 

JOo NoMt/bR VV O NUMBER 246 

'!'Mc/SPART NAME _SAFETf & ARMINC DE\ TCF TM^/S NUMBER ilbTSOjtK^ 

C05.i{>MCR SPECIFICATION N ASA 10AQ0465 THc PWOr.FnnQE ATP 816780 REV 

Vt'ul tCloiPMENT ITEM NUMBERS 1 THRU 7 

•^..OwtRc'McNTS FUPSED TIME FOR 90 DEtlRFE ROTATION SHAII, NOT FXCbTD 2!i0 MILUSECONl* 
SHALL NOT EXCEED 3 AMPS 


DATE lb JANUARY 1978 

W.O NUMBER 3^ 

TMc/S DWG. NUMBFB 816780 
TMc'S PROCFnuPF ATP 816780 REV 


I'NIT NO. SERIAL NO. 

TMc/S PART Nl'MBER 816780-3 REV. E 


TEST TEMP 


32 VOLTS DC 1 28 VOLTS DC 24 VOLTS DC 


AMPs|ttME (SEC.) SAFE ARM AMPS TIME (SEC.) SAFE ARM AMPsItIMK (SFC. )| SAFE I ARM 


2.2 


0.040 


0.045 


0.045 


^BQI 


0.055 



NOTE: NO VOLTACF OUTPUT TNDTCATTON ON MONITOR, RUT TIMES RPCORDFD OFF CURRENT MONITOR 

WHICH COINCIDES WITH THF VOT TACF APPl ICATION. 

8 . Zu ntg a B. Purlnton 

I . A. t .iS I .. . A.N WITNI' ‘i*» 

,AV.v'»\ Or TEST RESULTS ( CHFCK ONE) 

.ov.; FSTo conducted without ADVERSE EFFECTS 
^ NOTED OF UNI-/S SEE SUMMARY SHEET. PACE 2. 


v'..« V \0. Il‘»l 


-4S- 


PAGE 38 ()K_59 


















































TfiEOTNi McCormick siirm 

HOUISTd. CAllfORNIA IJO.M 

TEST DATA SHEET 
FOR 

OHFRATIONAL (<H)o KOIATION) 


Pagk 

Poor gnAury 


REPORT NOM6ER 4918-246 

JOo AiOMbER 4918-78 DATE .IANIiA RY 1978 

•TIC/S PART NAMEl^SxlMS^I^-irK ^ ~ ^ 

Co:>.-OM£R SPECIFICATION NASA IONQ OaT^ ‘ DUMBER ^iiZWLRriL _L 

• csT Ewo.PMENT ITEM NUMBER*- .1 THRU 7 PROCEDURE ATP «16780 m’ ^ 


I'NIT NO. 

T1^~' J'KRIAI, no. 0020 

I^/ S PART NUMsm 81 6780-1 Rpy. E 


p - «TS nt- VOTTS 

AWSItJMI (SEC.)IsAFfIarm IampsItTME- ^«:rr xlsApp 


TTST TFMP. 



Zu niga 

v.:o.:mc:an b. PUR ijm)K_ 

.AV.O.^ OF TEST RESULTS (CHECK ONE) 

• CONOUCVcO without A0VT*JSit 

' -^^Rcpa.ncy/s Norto of unit/s_/^^ ••m.CTS 


V i\0. 11>)| 


-43- 


PAoe 37 ,1|. sv 


I 


























TfLiDYNi McCORMICK SilRH 

• jk* , HOlllsriR CAIUORNIA 9S0i « 

^ ^ TEST DATA SHEET 

FOR 

OrmATTONAL (900 ROTATION) 


REPORT NUMBER 4918-2A6 


DATE lb JANUARY 1978 


J0%» NUMBER 


W.O NUMBER 


Mc/S part name safety & ARMING IffYICE 
ol>'.‘OMeR SPECIFICATION NASA 10\Q0465 


816780 REV 


IMc/S DWG 

TMc/S PROCEDURE ATP 816780 REV 

.'t:>T EQUIPMENT ITEM NUMBERS izZ 

A>.O^.R£MENTS ELAPSED TIME FOR 90 DEtiRFF ROTATION SHALI. NOT EXCEED 250 MTU T SECONDS 


AMPS SHALL NOT EXCEED 3.0 


. SERIAL NO 

TMc/S PART NUMBER 816780-3 RE\'. 


TEST TEMP 


32 VOLTS DC 


28 VOLTS DC 


TIME (SEC.) 


SAFE 


TIMF (SEC.) 


SAFE 


B. ZUNIGA 


B. PUR INTON 


MCI AN 


RESULTS (CHECK ONE) 


rests coNouctco without adverse effects 
SORcPAiNCY/S noted of unit/s 


AMPS 

TIMF (SBC.) 

2.0 

0.052 


t , 



i 1 • 


1 : 













































TIMF (SFC.) 


AHPS 


AMPS 


AMPS 


TiLiOYNi McCORMICK $iLRN 

HOUIsn*. CAIUORMA 4S0.M 

TEST DATA SHEET 
FOR 

OPERATIONAL (900 ROTATION) 


REPORT NOMBER ^918-2 4h 

JOo HUMtiFR 4918-78 

TMc/S PART NAME SAFETY \ ARMIN>, DEV^ICE 
CosTOMER SPECIFtCATlON NASA 10X0 0 465 


Poor quauty 


16 JANUARY 1978 


in j/\nrAKi I'^/o 

W.O NUMBER 

TMc/S DWG. NUMBER 816780 RFV. _F_ 
TMc/S PROCEDURE ATP 81A78Q REV , 


VcsT EOuiPMENT ITEM NUMBERS 1-7 

■<..\3l.iR^M£NTS ELAPSED TTMi: FOR 90 DECREF ROTATION SHALL NilT EXCEED 250 MTLl TSEClUnS. 


AMPS SK.\LL NOT EXCEED 3.0 


UNIT NO. SERIAL NO. 0006 TEST TEMP 

TMc/S PART NUMBER 816780-3 REV. E 


— — ryujrrop 

...Cf WJTN1SS 

OF VEST RESULTS (CHECK ONE) 

-oOVc t*£STS CONOUCVcO WiThOJT ADVERSE LFFT.CTS 
Z -.tiCRcPAiSCY/S NOTED Of UNiT/S 


w«v. tSC. 1191 


PAGE 39 OF 59 


-4 3- 


32 VO(|,TS DC 


28 VOLTS DC 


24 VOl.TS DC 


0.044 


0.044 


0.044 


0.045 


0.042 


0.043 


0.045 


0.045 












































1. ZUNI GA 

'I'.’C: I *11 AN 

of test i^feSULTS (CHECK ONE) 


B. PimiNTOW 

W1TN1 SS 


ZX rtSTb C^NOUCVcO without AOVEI^SE ZKFTCTS 

-.<aCRcr»A.\CV/S NOTED OE UNIT/S 




^'± r>vJ}!L 




\j V i\C . 


1 I'M 


-•i J- 













































tiuoyni McCormick silph 

• 2^V Mouisnu. CAllfORNIA 9S0**I 

^ ^ TEST DATA SHEET 

FOR 

OPERATIONAL (900 ROTATION) 

REPORT NLM6F^ 4918-246 

JOu NOMbER 4918-78 

’^Ic/S part name safety & ARMINC DFVyrF 

Cut> VOMER SPECIFICATION NASA 1&\Q0465 

.tbT tOo.RMENT ITEM NUMBERS _Jjl2 

.v.Oo»RZMcNTS elapsed TIME FOR 90 DEf’.REE ROTAT 
AMPS SHALL NOT EXCEED 3.0. 


ORIGINAL PAGE 11^ 
OP POOR QUAUTY 


date .IANUARY 1978 

W. 0. NUMBER 

TMc/S DWG. NUMHFP 816780 REV. 
TMc/S PROCEDURE ATP 816780 RE\ ' 


SERIAL NO 


TEST TEMP 


TMc/S PART NLtMBER 816780-3 REV E 


32 VOLTS DC 


28 VOLTS OC 


TIME (SEC.) SAFE 


TIME (SEC.) 


SAFE 


AMPS 


SAFE 


B. ZUNIGA 


B, PURTNTON 


TEST RESULTS (CHECK ONE) 

CONOUCVcO WiTmOOT loverse 
NOTED Of UNIT/S 


-..OV.: TeSTS 

^<stCd£f>A>\Cy/S 


FFTCTS 



































TIilOYNI McCORMICK SilRH 

MOUtSTft, CAlltORNIA <»SO.M 

^ ^ TEST DATA SHEET 

FOR 

OPERATIONAL (90«> ROTATION) 

REPORT NUMBER 4918-246 

JOo NUMBER 4918-78 

TNc/s part name SAPm A ; 

Customer specification 

VtsT tOoiFMENT ITEM NUMG 

.vJO^.RcMcNTS _E_IAPSED TIME FOR 90 DE CREE ROTATION SHALL Ni n EXCEEdTsO MILl TSECONDS 
AMPS SHALL NOT EXCEED 3.0. 


DATE 16 JANUARY 1978 ’ 

W.O. NUMBER 246 

TMc/S DWG. MUMRFP 816780 REV. E 
TMc/S PROCEDURE ATP 816780 RtT^. b 


NASA ia\00465 


II. SERIAL NO 

TMc/S PART NUMBER 816780-3 REV E 


TEST TEMP 


TTMl (SEC.) 


SAFE 


amps 


TIME (SEC.) SAFE 


AMPS 


B. ZUNIGA 


57^]^ — J^^IiJIBJJiTOIl. 

results (CHECK ONE) 

:VcO WiTfiOUT ADVERSE liFRT.CT.S 
ii OF UNiT/S 


PAGE 























































ri 




1 

1 i 


■_ i 

V I'i 


TELEDYNE McCORMICK SELPH 

HOUKTfR. CAUfr)ilNIA 9S021 


^ ^ TEST DATA SHEET ^8 

FOR OUAUTY 

OPERATIONAL (90° ROTATION) 

REPORT NUMBER 4918-246 qAjE 1 6 JANUARY 1978 

J06 NUMBER 4918;28 W.O. Niimrfp 246 

:Hc/S part name safety & ARMINO PEVICE TMc/S DWG. NUMBER 816780 REV. _ 

Cu:>"OM£R SPECIFICATION NASA 10\00465 TMc/S PROCFmiPF ATP 816780 RF /. 

Vt:>T tOoiRMENT ITEM NUMBERS __iiZ 

litJOoiREMciMTS ELAPSED TIME FOR 90 DECREE ROTATION SHALL NCTT EXCEED 250 MILLISECONDS. 
AMPS SHALL NOT EXCEED 3.0. 


date 1 6 JANUARY 1978 

W.O. NUMBER 246 

TMc/S DWG. NUMHFP 816780 REV. E 
TMc/S PROCEDURE ATP 816780 RF .'. B 


unit no. SERIAL NO. 

TMc/S PART NUMBER 816780-3 REV. E 


TEST TEMP. 


32 VOLTS DC 28 VOLTS DC 24 VOLTS DC 

AI^{tIME (SEC.) I SAFE ARM AMPS | TIME (SEC.) SAFE ARM AMPS TIME (SBC.) I SAFE ARM 







B. ZUNIGA 
v.:c.-;mci an" 


vAY.O.\ OF TEST RESULTS (CHECK ONE) 

X -oOVc “eSTS CONOUCTcO without adverse sfpects 
; ^istCRcPA,\CY/S noted OF UNiT/S 


B . PURINTON 

WITNi:.S.S 


|\0. 1191 


-4 3- 


paoe -43 _ OF 59 




































TILIDYNI McCORMICK SRLPH 

HOUISTfR, CAllfORNIA 9S0./1 

^ TEST DATA SHEET 

FOR 

OPERATIONAL (90° ROTATION) 

DATt _ 


REPORT NUMBER 
jOo Number ___ 

TMc/S part name SAFETY 6. ARMING DEVICE 
Customer specification nasa ia\oo46 

Vt:>T EQUIPMENT ITEM NUMBERS 1 

it>.OoiRcM£NTS ELAPSED TIME FOR 90 DECREE ROTATION SHALL NOT EXCEE D 250 MlLl TSECONllS 
AMPS SHALL NOT EXCEED 3.0. 


16 JANUARY 1978 


W.O. NUMBER 246 

TMc/S DWG. NtIMBFP 816780 REV. E 
TMc/S PROCEDURE ATP 816780 REV. 


UNIT NO 


SERIAL NO 
TMc/S PART NUMBER 816780-3 REV. E 


TEST TEMP 


32 VOLTS DC 


28 VOLTS DC 


AMPSITIME (SEC.) 


TIME (SEC.) 


AMPS 


TIME (SEC.) 


B. ZUNIGA 


». PURINTON 

WITNi:.SS 


v.;c::mcia.n 

^AViO.\ OF TEST RESULTS (CHECK ONE) 

^ -cOVc ■•■t-STS CONOUCVcO WITHOUT 
.><SCR£PA.SCY/S NOTED OF UNIT/S_ 


ADVERSE EFFECTS 



0.042 

2.2 

0.U49 

2.2 

0.042 

2.2 

0.042 

2.2 

0.042 

2.2 

0.045 

2.2 

0.042 

2.2 

0.043 










































( ^ “^T-^p'l ■:-'"j ' I 1 ^ i i 1 i ■' 




TfLfOYNi McCORMICK SELPH 

HOUISTfR. CAUfORNIA 95021 

TEST DATA SHEET 
FOR 

OPERATIONAL (90° ROTATION) 


ORIGINAL PAGE IS 
OF POOR QUALITY 


REPORT NUMBER 


4918-246 

4918-78 


DATE 


16 JANUARY 1978 
■ 246 


J03 NUMBER W.O. NUMBER- 

TMc/S PART NAME SAFETY & ARMING DEVICE TMc/S DWG. NUMBER 8^6780 R^ _j. 

CoiTOMER SPECIFICATION NASA ia\0QI,6j TMc/S PROCEDURE ATP 816780 RCT . B 

Vti»T EQUIPMENT JTEM NUMBERS iz2 — 

• -B -'-u-iiTC ELAPSED TIME FOR 90 DEGR EE ROTATION SHALL NOT EXCEED 250 MILLISECONDS . 

iAwMC Al • 9 . ■ ■■■ ■ ■■ ■ ■' ^ ' 

AMPS SHALL NOT EXCEED 3.0. 


UNIT NO. 


SERIAL NO. 0012 

TMc/S PART NUMBER 816780-3 REV. E 


TEST TEMP 


24 VOLTS DC 


32 VOLTS DC I VOLTS DC 

amps! TIME (SEC.) I SAFE I Ar7 AMPsTtIME (SEC.) SAFE ARM TIME (SEC.) j SAFE | ARM 



B. ZUNIGA 


V.’.CfiNlClAN 

OF TEST RESULTS (CHECK ONE) 

.OVc TtSTS CONOUCTcO WiTmOUT ADVERSE EFFECTS 
5.CRcPA.\CY/S noted of UNIT/S^ 


wiTw:ss 


V. |\C. 1191 


-4 3- 


page ^5 . 0F_5? 


















































mCDYNE McCORMICK SELPH 

HOUISTfR. CAllfOUNIA 95021 


TEST DATA SHEET 
FOR 

OPERATIONAL (90o ROTATION) 


REPORT NOMBER 
J03 NUMBER 


4918-2A6 


4918-78 


DATE 
W.O. NUMBER 


16 JANUARY 1978 



:*Mc/S PART NAME SAFETY & ARMING DEV;,ICE_ 

Customer specification — nasa ia\oo46 _s_ 

Vt:>T EQUIPMENT ITEM NUMBERS. 


TMc/S DWG. NUMBER 816780 R_EV^ Jj_ 
TMc/S PROCEDURE 816780 ± 


• •'* ELAPSED TIME FOR 90 DEGREE ROTATION SHALL NOT EXC EED 250 MILLISECONDS. 

AMSP SHALL NOT EXCEED 3.0. 



«« v. i\0. 1191 













































TELCOYNi McCORMiCK SELPN 

■ MOUISTfR, CAUfOPNIA 95021 

^ ^ TEST DATA SHEET 

FOR 

OPERATIONAL (90o ROTATION) 

REPORT NUMBER 4918-246 

JOo NUMiaFR 49I8-7R 

TMc/S part name SAFETY & ARMINO nFVTPF 

Customer specifjcation nasa igaoo46s 

VtsT EQUIPMENT JT£M NUMBERS id 

it».QolRcM£NTS _ ELAPSED TIME FOR 90 DEGREE ROTATION SHALL NOT EXCEED 250 
AMPS SHALL NOT EXCEED 3.0. 


ORIGINAL PAGE IS 
OF POOR QUALITY 


16 JANUARY 1978 


DATE 

W.O. NUMBER 246 

TMc/S DWG. NUMRFP 816780 REV. E 
TMc/S PROCEDURE ATP 816780 REV. B 


MILl.TSECOIv’DS 


TEST TEMP 


TMc/S PART NUMBER 816780-3 
32 VOLTS DC 

I TIME (SEC.) I SAFE I ARM AMPS 


28 VOLTS DC 


24 VOLTS DC 
amps TIME (SEC.) 

1.8 0.055 


TIME (SEC.) SAFE 


B^PURTNTON 


results (CHECK ONE) 

:VcO WITHOUT ADVERSE EFFECTS 
'•> OF UNIT/S 



































[ 


! 



TiLCDYNE McCORMICK SELPH 

HOUISTfR. CAIIK)RNIA 95021 

^ TEST DATA SHEET 

FOR 

OPERATIONAL (90° ROTATION) 


date 16 JANUARY 1978 


REPORT NUMBER 4918-246 

JOo NUMRFR 4918-78 

TMc/S PART NAME SAFETY & ARMING DEVICE 


W.O. NUMBER 246 

TMc/S DWG. NUMHFR 816780 REV. E 
TMc/S PROCEDURE 816780 REV . B 


NASA 10X00465 


OSTOMER SPECIFICATION 
tsT EQUIPMENT ITEM NUMBERS 


ELAPSED TIME FOR 90 DEGREE ROTATION SHALL NOT EXCEED 250 MILLISECONDS 


AMPS SHALL NOT EXCEED 3.0 


SERIAL NO 


UNIT NO 


TEST TEMP 


TMc/S PART NUMBER 816780-7 REV. E (INERT PART 


24 VOLTS DC 


28 VOLTS DC 


SAFE 


SAFE 


TIME (SEC.) 


AMPS TIME (SEC.) 


AMPS 


B. ZUNIGA 


B. PUR INTON 


:C:M0U.N 

FST RESULTS (CHECK ONE) 


^OV.. reSTb CONOUCVcO without ADVE»S€ 
iCRcPA.\CY/S NOTED OK UNiT/S 


FFECTS 


2.0 

0.047 

2.0 

0.049 


AMPS 

TIMi: (SEC.) 

2.0 

0.048 

2.0 

0.046 

2.0 

0.050 

2.0 

0.049 

2.0 

0.050 




























































TELEDYNi McCORMiCK SELPH 

MOUISTIR. CAllfOBNIA 95021 

TEST DATA SHEET 
FOR 

OPERATIONAL (90° ROTATTON) 


16 JANUARY 1978 


DATE 

W.O. NUMBER 

TMc/S DWG. NUMBER 
TMc/S PROCEDURE £ 


SAFETY & ARMIN(; DEVICE 


NASA ia\Q0465 


0016 


TEST TEMP 


SERIAL NO 


TMc/S PART NUMBER 816780-3 REV. E 


24 VOLTS DC 


28 VOLTS DC 


SAFE 


TIME (SEC.) 


AMPS 


TIME (SEC.) 


AMPS 


SAFE ARM 


B. PURINTON 


B. ZUNIGA 


T.:CfiMCIA.N 

OF TEST RESULTS (CHECK ONE) 

-cOVc "£STS CONOUCVcO WITHOUT ADVERSE EFFF.CTS 
, ^taORc?AiNCY/S NOTED OF UNiT/S 


AMPS 

TIME (SEC.) 

2.3 

0.035 

2.3 

0.039 

2.3 

0.036 

2.3 

0.036 

_2._3 

0.035 

2.3 

0.039 


0.037 

2.3 

0.037 











































TELEDYNi McCOXMlCK SELPN 

HOUISTf«, CAUfORNIA 9S0i1 

TEST DATA SHEET 
FOR 

OPERATIONAL (<)0o ROTATION^ 


flEPORT NtMBER 04TE 16 JAMUARY 

JOo NUMBER inazZS w. o. number 2h 

TMC/S PART NAME JArm ^ ARMING DEVTCE T«c/S DWG. NUMBER 616760 REV, 

Customer specipication — nasa imoo^ proceourf atp 81676o rev : 

Vt:>T EQUIPMENT ITEM NUMBERS ___lz2 

itt.OoiRcMcNTS _ elapsed TIME FOR 90 DECREE ROTATION SHALL NOT EXCEE D 250 MILLISECONDS. 
AMPS SHALL NOT EXCEED 3.0 


4916-78 


DATE 16 JANUARY 1978 ‘ 

W.O. NUMRFR 246 

TMc/S DWG. NUMBFP 816780 REV. E 
TMc/S PROCEDURE ATP 816780 REV . jj_ 


unit no. . SERIAL NO. 

TMc/S PART NUMBER 816780-3 REV E 


TEST TEMP. 


32 VOLTS DC 


AMPS TIME (SEC.) I SAFE 


0.037 


28 VOLTS DC I 24 VOLTS DC 


AMPS TIME (SEC. )| SAFEIARM I AMPSjTIMi: (SEC. ) SAFE I ARM 


0.036 


0.037 


0.035 


0.037 



B. ^IGA 

v.:c;:mcian 


> vfa.. OF TEST RESULTS (CHECK ONE) 

Xx -wOVc resTs conoucvco without adverse effects 

-.iaCRtPA.NCV/S NOTED OF UNiT/S * 


_B. PI TRTNTON 

WITNI.SS 


.\w ll‘)| 


-4 3- 




' M L.MJ 1! J I ; 1 
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TfLiDYNi McCOtMICK SiLPH ORIGINAL PAGE IS 

HOlllSTfR, CALIfORNIA 9S021 Qp pQQJJ QUALITY 

TEST DATA SHEET 
FOR 

OPERATIONAL (90o ROTATION) 


REPORT NUMBER 4918-246 


DATE 


JOo NUMBER W.O NUMBER 

TMc/SPART NAMF SAFEIT & ARMING DEVICE wumrpp 816780 REV. E 

Customer specification nasa ia\oo465 procedure atp_816T8o_^. b 

VtijT eOolPMENT ITEM NUMBERS ?CZ 

RuOoiRcMENTS ELAPSED TIME FOR 90 DECREE ROTATION SHALL NOT EXCEED 250 MILLISE CONDS . 
AMPS SHALL NOT EXCEED 3.0. 


NO* SERIAL NO. 0018 TEST TEMP. +20*F 

TMc/S PART NUMBER 816780-3 REV. E ~~~~ 

32 VOLTS DC 28 VOLTS DC 24 VOT.TS DC 


AMPS TIME (SEC.) I SAFE I ARM |amPs|tIME (SEC. )| SAFE | ARM | AMPS | TIME (SEC.)| SAFE ( ARM 


24 VOLTS DC 



3 - 


PAGE_: 


t 

































TELIDYNi McCOtMICK SELPN 

HOUIST£H, CAUrORNIA 9S0J1 

TEST DATA SHEET 
FOR • 

OPERATIONAL (90o ROTATION) 


rlport number 

Jv*)o NUMBER 

‘T’Mc/S PART NAME SAFETY & ARMING DEVICE 
CUbVOMCR SPECIFICATION NASA 10AQ046 

Vt’bT EQUIPMENT ITEM NUMBERS 1 

iVuQwiRcMEiMTS __ELAPSED TIME FOR 90 DECREE ROTATION SHALL NOT EXCEED 250 MILLISECONDS 


16 JANUARY 1978 


DATE 

W.O. NUMBER ihl 

TMc/S DWG. NUMBFR 816780 REV. E 
TMc/S PROCEDURE ATP 816780 REV . B 


4918-78 


AMPS SHALL NOT EXCEED 3.0 


0019 


SERIAL NO 


TEST TEMP 


ER 816780-3 


32 VOLTS DC 


28 VOLTS DC 


24 VOLTS DC 


TIME (SEC.) 


amps TIME (SEC.) 


AMPS 


TIME (SEC.) 


NOTE; NO VOLTAGE OUTPUT INDICATION ON MONITOR, BUT 
WHICH COINCIDES WITH THE VOLTAGE APPLICATION 


B. Purlnton 


V.:CmS1CIAN 

jAV.u.N Or TEST RESULTS (CHECK ONE) 

i..uVc •.•£STS» CONOUCTcO WITHOUT 
.^.a«:Rc>>A.\CY/S NOTED OF UNlT/S_ 


E«SE ”FFECTS 

SEE SUMMARY SHEFT, PAGE 2 


PAOE 




TELCDYNi McCORMICK SURH 

HOlllSTfR, CALIfORNIA 9S021 

TEST DATA SHEET 
FOR 

OPERATIONAL (90o ROTATION) 


ORIGINAL PAGE 18 
OF POOR QUALOT 


REPORT NLMRFft 4918-246 

JOo HUM^FR 4918-78 

TMc/S PART NAME SAFETY & ARMING DEVICE 

Customer specification nasa ia\oo465 

Vt:>T EQUIPMENT ITEM NUMBERS 1-7 

rtiJOulREMENTS ELAPSED TIME FOR 90 DECREE ROTATION SHALL NOT EXCEED 250 MILLISECOND S 
AMPS SHALL NOT EXCEED 3-0. 


16 JANUARY 1978 


DATE 

W.O. NUMBER 

TMc/S DWG. NUMBER 816780 REV. 
TMc/S PROCEDURE ^TP 816780 REV 


SERIAL NO. 0020 


UNIT NO 


TEST TEMP 


TMc/S PART NUMBER 816780-3 REV. E 


32 VOLTS DC 


28 VOLTS DC 


24 VOLTS DC 


TIME (SEC.) 


SAFE 


AMPS 


TIME (SEC.) 


AMPS 


TIME (SEC.) 


SAFE 


B. ZUNIGA 




r.IC.-MCIA.N 

-AViGA OF TEST RESULTS (CHECK ONE) 

GVc TesTs conouctcO Without adverse 
>CREPA<\CY/S NOTED OF UNiT/S 


FFECTS 















































TiLfOYNi McCORMICK SilRN 

MOUIST£«, CAUfORNIA 9S021 

TEST DATA SHEET 
FOR 

INSULATION RESISTANCE 


REPORT NUMBER 4918-246 DATE 1® JANUARY 1978 

JO. NUMBER i2>2;28 W. O. 246 

TRc/SPART name safety t. ARMIRC device WMBEA 816780 REV. 

CUSTOMER SPECIFICATION »SA 10A0Q465 _ tmc;, PROCFnilPF ATP 816780 REV . 

VtbT EQUIPMENT ITEM NUMBFR*; 1 THRU 7 

Rs-QulREMENTS WITH THE RO TOR IN THE SAFE POSITION. THE INSULATION RESISTANCE BETWE EN 
j:URRENT CARRING PARTS AND TH E CASE SHALL BE GREATER THAN 100 MEGOHMS AT 500 VDC. 


DATE 18 JANUARY 1978 

W.O. NUMBER 246 

TMc/S DWG. NUMaFW 816780 REV. E 
TMc/S PROCEDUBF ATP 816780 REV . _B 


0007 b.4K 


0019 P.4K 


0014 


0008 


0015 


0010 


0012 



MECOHMf, - PIN (SHOWN BELOW) TO CASE 


N 


7.5K I 7.5K 13. 6K 9K 


3.4k 8K 


3.6K 9K 


3K 7K 


3K 7K 


3.6K |3.8K 5K 


6.2k 5K 


4K 5K 


3.6K 


4K 


3.6K 


3.6k 


3.6K |4K 


3.8K J4.5K IsK 


3.6K 14. 5K [SK 


4K 5K fsK 


3.6K |4K IsK 


3K I3.8K 4K 


3.6K |4K 




6.5K 

6K 

7K 

6K 

7K 

'Bsm 

6K 

6K 

6K 

5K 

7K 

6K 

m 



5K 

4K 

5K 

4.5K 

5K 

5K 


R. Zunlaa 

v.'c.hnictan' ~ 

-V«wjAT;0.\ of test RESULTS (CHECK ONE) 

TeSTS CONOUCTcO WITHOUT ADVERSE SFTECTS 
w uJiaCRCPAACV/S HOTCO OF UWIT/S 


B. PUR INTON 
WITNJtSS 


-45- 


PAOE 34 O F 59 


! 1 


1 I 


1 JJ.JJJ JJ J 1 J J 
























































































































ARMED POSITION 


A) G-H, K-N, P-R & S-T PIN TO PIN VOLTAGE | A) J-H, K-L, R-N, & T-U PIN TO PIN V OLTAGE 

BE LESS THAN 750 MILLIVOLT 


1 2.5 AMPERES 


11 




L 

B) G-H, K-N, P-K & S-T PIN TO PIN SHOULD 




INDICATE AN OPEN CIRCUIT 


REC(»D VOLTAGE READING OR WRITE OPEN IN EACH COLUMN BELOW | SOLENOID 


J-H I K-L I R-N T-U F-M 1 V-CASE| OHMS 


TARE 


VOLTAGE 



0007 


00191 S 


00141 S 


00081 S 


0015 1 S 


0010 I S 


0012 


0.33 


OPEN bpEN I OPEN I OPEN | 0.17 0.17 


0.20 
OPEN 
0.22 
OPEN 
0.28 
OPEN 
S |o.20 
OPEN ^ 

S | 0.22 

OPEN 
S 0.22 
OPEN 


OLENC^ID RE 


PEN 0.19 0.30 I OPEN I OPEN 


PEN 1 OPEN OPEN 1 0 . 1 7 | 0.18 


.22 I 0.20 0.46 I OPEN OPEN 


PEN I OPEN open! 0.17 0.20 


.22 1 0.21 0.43 OPEN OPEN 


PEN 1 OPEN OPEN 0.25 | 0.26 


.22 1 0.2ol 0.32 I OPEN j OPEN 


PEN 1 OPEN OPEN I 0.18 0.24 


.22 1 0.20 1 0.38 I OPEN OPEN 


PEN I open! open 0.18 10.22 


OPEM 


0.21 


OPEN 


0.18 


OPEN 


0.22 


OPEN 


0.22 


OPEN 


0.18 


OPEN 


0.20 


, OPEN 


.0.18 0.29 OPEN OPEN 

PEN OPEN OPEN 0.16 0.19 0.19 0.27 

TA <CE 10.99 CIECKED M-K 

■TON S “ SAFE A ■ ARM 


0.1 


0.14 


0.12 


0.22 


0.12 


0.12 


0.11 


0.2 


0.20 


0.23 


0.32 


0.16 


0.20 


0.18 


© UNIT POSITION S - SAFE A 


B. Zuniga B. Pur tnton 

ViCfiNICIAN W1TN1.SS 

Or TEST RESULTS (CHECK ONE) 

,C.Vc TtSTJ, CONOUCTcD WlTnOUT ADVERSE EFFECTS 

:.ORfcPA.NCY/s NOTED OF LiM.T/s S/N 0019 - See Sunmary Shee t , page_j^ 


\c. 1101 


OPEN 


11.00 


11.02 


10.91 


10.97 


10.87 


0.44 


0.44 


0.44 


0.44 


0.45 






















































































































miOTNi McCOlMICK SILFN 

HOUISTCK, CALIFORNIA 9S021 

TEST DATA SHEET 
FOR 

CIRCUITRY CHECKS 


REPORT hiL.M6FR 4918-246 nATF 18 JANUARY 1978 

JOci HUMf^FP 4918-78 W, O. NUMBER 246 

TMc/S PART NAME SAFETY & ARMING DEVICE TMc/S DWG. NUMBER REV. F 

COiTOMER SPECIFICATION NASA 10A0Q4 65 PPOrPmiPF ^TP 816780 REV . B 

ARMED POSITION 


REQUIREMENTS: SAFE POSITION 


A) G-H, K-N, P-R & S-T PIN TO PIN VOLTAGE I A) J-H, K-L, R-N, & T-U PIN TO PIN VOLTAGE 


BE LESS THAN 750 MILLIVOI.TS 




B) G-H, K-N, P-R & S-T PIN TO PIN SHOULD 


INDICATE AN OPEN CIRCUIT 


RECORD VOLTAGE READING OR WRITE OPEN IN FACH COLUMN BELOW SOLENOID ITARE 


G-H I K-N I P-R I S-T I J-H K-L | R-N | T-U | F-M | V-CASE| OTOB IY01.TAGE 


001 

00 




00161 S 
A 


0006 s 


0.20 p .21 


PEN 


0.34 OPEN 


0.17 


0.18 


OPEN 

OPEN 

BBil 

OPEN 

OPEN 

0.16 

0.24 

QQI 

0.19 

0.29 

OPEN 

OPEN 

OPEN 

OPEN 

OPEN 

0.15 

0.20 

0.23 


0.18 0.13 


0.12 0.11 


0.13 0.17 


10.98 


11.00 


10.90 


0.45 


0.45 


0.45 


I UNIT POSITION S - SAFE A - ARM 

B. Zuniga 

ViCfiNlCIAN 

...mY.O.V of test results (CHECK ONE) 

..OVY TtSTii CONOOCTr? WiTnOOT AOVERfiE EFFECTS 
icCRtPA.NCV/S i^oreO OF UNiT/S 


B. Purinton 

wTrWss 


PAGE 56 OF w 
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TIliDTNI McCORMICK SIirN 

NOUliTER. CAlirORNIA 9S02I 


TEST DATA SHEET 
FOR 

CONTINUITY TEST 


ORIGINAL PAGE IS 
OF POOR QUALITY 


REPORT WUMMR 4918-246 

JOt NUMBER 4918-78 ^ ^ 

THB/i PART NAME - SAFE AND ARMING DEVTCK 

CUSTOMER SPEqPICATIOM NASA 10A00465 REV. C 

TEST EQUIPMENT ITEM NUMBERS 

REQUIREMENTS SHALL BE OPEN CIRCUIT FROM U TO ALl- PINS 


4918-78 


SAFE AND ARMING DEVICE 


DATE 18 JANUARY 1978 

W. O. NUMBER 246 

TMc/S DWG. NUMBER 816780 REV. E 
TMc/S PROCEDURE ATP 816780 REV . B 



RECORD OPEN CIRCUIT BY (X) SYMBOL- 

^ ^ following circuit connections 


0007 



B. Zu niga 

TSCHNICTAN 

evacuation of test results (CHECK ONE) 


B. Purlnto n 
WITNESS^ 


a ABOVE TCSTB CONOOCTCO WITHOUT AOVCRSE EPTBCTS 
□ OIBCNCPANCV/S NOTBO OE uwiT/a 


PAfiE 56a OF 59 




FORM NO. 1191 


-46- 


































































































LOT ACCEPTANCE 


4918-78-234 


TEST REPORT 


TMcS DRAWING NO. 817187 REV. N/C 


REPORT NO 


GUST. DRAWING NO 


ITEM EXPLOSIVE LEAD ASSEMBLY 


TEST PERFORMED BY 
TELEDYNE McCORMICK SELPH 
HOLLISTER, CALIFORNIA 


TEST AUTHORIZED BY 
NASA/WEFC 


DATE 


SIGNATURE 


TEST ENGINEER 


PROJECT ENGINEER 


RELIABILITY 


FINAL RELEASE 
TEST DATA SECTION 


FORM NO. 395 REV. B (12/73) 









■ . f ^ . . L 

lIsLfeDTNE MCCORMICK SELPH 


WQ 234 


REPORT MliyagR _4918-234 
10 NOVEMBER 1977 


PURPOSE OF TEST 



LOT ACCEPTANCE 


DEVELOPMENT 

□ 

PRE PROD/ PERIODIC /QUAL 

□ 

ENO. EVALUATION 

□ 

PRELOAD 

□ 

FAILURE ANAUrSIS 

□ 

PERFORMANCE INSTRUCTIONS 


PERFORM LOT ACCEPTANCE TESTING IN ACCORDANCE WITH TMc/S TEST PROCEDURE 
ATP 816780 REV. A, PARAGRAPH 6.2. 


FORM NO. 164 REV B 


Wtl I 







1 

1 

1 

1 

SZ3 

TEST 

ETS 

SUMMARY 

C5 

SHEET 

jna MiRMiPP 4918-78-234 

REPORT NUMKR_ 

4918-234 

TMc/S PART MliMRrR 817187 RF/, S/C 


rti«TniigR %mrcAWic.ATinm 10A00465 manr^nuaw ^TP 816780 REV. A cqmri rTrn 10 !«OVE.»<RLK 1977 


TYPC OF 
TEtT 


REFERENCE I MCASUREO VALUES | NUMBER OF UNITS 

^PARAGRAPH I MINIMUM I MAXIMUM I TESTED I ACCEPTED 


REMARKS AND/OR 
UNTOWARD INCIDENTS 

















^ TElE DYNf M cCOWMICK SELPH 

Holli^er, Calif. • 95023 


TItT KOOfVr 


JOB NUMBER. 


4918-78 


REPORT NUMBER. 


4918-234 


DATE 


10 NOVEMBER 1977 


EQUIPMENT LIST 


MANUFACTURER 


CALIBRATION 

MODEL ACCURACY pyg DATE 



NO. 163 REV D (7/73) 











» '' i 




TItlOTNi McCOftMICK SlirN 

HOUtiriR, CAlirORNIA 9S02) 

TtfST DATA SHEfT 
FOR 

ambient function 

REPORT NUMBgR 4918-234 

JOB NUMBFR 4918-78 W.O Nl 

TMc/S PART NAME EXPLOSIVE l.EAD ASSEMBLY ^ 

CUSTOMER SPECIFICATION IOAOQA65 REV. C ^ 

TEST EQUIPMENT ITEM NUMBERS. 1 

REQUIREMENTS HICH ORDTO detonAtton 


date 10 NOVEMBER 1977 

W.O. NUMBER ^34 

TMc/S DWG. NIJMBFP 817187 REV. N/C 
TMc/i PROCEOtiPF ATP 816780 REV . A 







v -T - -t •! I- 



APPROVED ENGINEERING TEST LABORATORIES / 1536 I -«ST VALENCIA / FULLERl ON. CALII OHNIA 02631 / TEL. ( /1A) 8/9-61 10 

A NATIONAL TCtMNICAL SCNVICIt rOMPANT 

11 January 1978 

FULLERTONL DIVISION REPORT NU MBE R 773-2612-1 
Teledyne McCormick Selph P. O. Number 96064RR, ftem 1 

A. TES T ; Acceptance Random Vibration 

B. TEST — ITEMS_: Sixteen (16) Safety and Arming Devices 

TMc/S P/N 816780, S/N’s 0005 thru 0020. 

C. SPECIFICATION ; TMc/S Acceptance Test Procedure No. 

ATP 816780, Revision B, paragraph 5.4. 

D. RESULTS; This is to certify that the test items were sub- 

jected to the Acceptance Random Vibration Test 
according to the above specification. 

Each S&A was attached to the test fixture with 
a bolt torque of 42 inch-pounds, and was set in 
the ARMED position. 

The position of the S&A was monitored during the 
vibration and after each axis the S6iA was switched 
from SAFE to ARMED to SAFE and checked for elapsed 
time by a TMc/S representative with the use of 
TMc/S equipment. 

There was no visible evidence of damage result- 
ing from the vibration. The test iters were 
returned to TMc/S for post-tests and final 
evaluation. 


Test data, an equipment list, and a t* t setup 
photograph are attached. 

approved ENGINEERING TEST LABORATORIES 
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a N 



ORMlCK- 


CUSIOMt* 


773^A6lSl 


Sf^FETy-^^RMmcDs. 
3 J^jao 

001^7 iQqJ 3. _ 


INP'JT l£Vtl 


ACCElUOMCTik NO 


Oaj 'TjyruRE 


OCATiON 


RcQjcNCY - (CPS) 




















» /£i£D)'M£ ricLoRMlCK^^ELFM 



SfiFET/zt^RMI^iCDe wJpEll^ 


T£Sr |T£M 


BJCZSD. 


PART NO. 


S£PIA£ NO. 


input l£V£l 


ACCiifiOMnii no 


oaj Fixture. 


lOCATiON 


4 5 6 7 8 91000 


XEQ'JENCY - (CPS) 


( 

1 

:l‘l 





















co%iof^iOELEDy/^£ McCormick^ 

Mjo NO. __ 77 J ^ / 5 rrzTTrrrr 

test item -sSp^£77:t^'3/?Af w<;7)e 

TAgr NO 3 JCJ 80 

i SE»IAl.NO_ OOdO-tODJA 


INPUT lEVEl 


ACCEIEIOMETIR NO 


OmJT^i'xture. 


location 


0«M tOOI I(-J4 NEW I2-»I 


FREQUENCY - (CPS) 


r.i 

1 '..' 


i‘>i 

'r*T!< 

i;*i 

•: 


H 

<!•• • 


i 


1 .•« ..d 

h-‘ - - 

i - 


■ — _- 


■* 

♦t 

lr-;i 





























I 

• I 

! 

-r 

( • 1 


•nipl 














CUSTOMEt 


OMICK: 


-773-iM ^ 

>^f^F£Ty'±'7)RMIMc7)B \ }i^t 

BK.780 ±j 

' 0QOr±_QCQ2 ipf 


'AJO NO. 


TEST item 


PAUI NO. 


se;iial no. 


INPUT LEVEL 


ACCELEKOMnU NO. 


LOCATION ORi/KlXTUR£_ 


t- I |.*IUu 


REQUENCY - (CPS) 


■■■ 1 



rs''* 

^ 1 1 . . a,. 



tr.p 


i •r 



I'l' '• • 1 

]' ■■ ll '■ 

ji 

. .1. !»• 

1 1 } f ■ » .‘1 



, • 1 1 
j* t; • *, 

li h; il. 1 



1 . ' t 

I'l' 'i' 

1 • '! I| 

( i*.)»l‘i .* 

■Vi'"' ~ 
■iV..,; 



M 1 < 1 . 1 

■1 i 

♦ M . 1 1 t . . 


- , U 4 , 1 , . 1 

,1 J . i ’ll 

— 

... 1 .. 

r.r . 1. 























» j£LE.DyN£ McCoRMICK^I 
773 -SC 1:1 7.':: 

'^^FEiy±‘7)RMihiG'De vji^f 
37050. :i5 

000_jr^OiQOJ_ Ilf: 


PART NO. 


serial no. 


•NPUUEVEI BjI (?/?M5 lio!' 

liOji 

Ci 

i''ir 

■ j/i; ;; 

» i 

ii' 

1 

ACCEltROMniR NO. 1 1* !!' 

LOCATION , _0ajJT^X7-u;^ 5 . [jjjii 

Jli'-ljl 

I'nK 
'' 1 ' 

iii 

l.l; 

i:li 1 

li|i! 

•.'ll' 1 

•4 

T .‘i ' 

I. . ii; 

M I !( 

I 

.'K 

1 ^ 

1 !' 

:•!' 

n 

1 

1 

1 












WSS^^SS^Sa. 


3 


*♦ 5 6 7 8 91000 


2 


3 


A 


z 

N'CY - (C -I' 















ttwaimoiaai 


0Aj_7^xn»/? 


LOCATION 






4 5678 91000 


REQUcNCY - (CPS) 


T • T ' 
1 . 1 ; 

; 1 


1 ^ 

, i 

[ 1 

-- 

1 

>1 






























« j£l£.D)'M£ McCqRMICK^ELRHZ:'. 

-773-;iCi3 rr- p 'i E 

'^■‘^FE7y-*iTiRMii<ic2)£ vJcidllZ^ 
8J^7B0 

SEaiAl NO obJ7.±j>o.o^, 


I MJO NO 


aA»r NO. 


2 INPUT itvii 


ACCKflOMnu NO 


LOCATION 0N^77>cruR£_ 





















CuiiOMu7£i£0/Ai£ McCamCKSi 

vjoKo .y73_zS.C ! 3. 

If ST m»^SfifET/:*-!7}RMIAic2)^VJC£ 

»A8r NO 2 IC.7 do !H. 

sf»iAi Nc_oovy ±_ooio v[ 


iNAyl uvii 


ACCilflOMnil NO. 


• LOCATION 




't'-'y 


4 5 6 7 8 91000 


FREQUENCY - (CPS) 

















• /£i.£0/A/£ / iCi^QfiMlCK-^tLF^i 

- y73-:icia 

■^f^FETy-Zj^RMlh^rbEi Vi££Him 
31C7B0 

— OQlQ^OQU-. ..J"': "”" 


>H^ UVtt 


ACCILitOMmt NO. 




6 r 3 9 10 

’ ’Ml «•>« NC* la.y, 


3 
















locat.cn 




♦ 5678 91000 


FREQUENCY - (CPS) 
















































-773 I s fH:: ; ;;r;r 

'^^f^ET/.-^7)RMMcDs yS 3 H 22 

-BJC 78 Q 


<j ^astno. . 
I Sf»IAl NO, 


input Ltvti . i?. ^ 
ACCIlMOMfTU NO. / 


OmJ7^/xtur^ 


LOCATION 






























Oh.ED)'M£ Me CqrmiCk^elph 

-. 773 -set 3 . 

^f^FETy-//^RMmc"bE\iCkX^ 

pa,tno 

S£BiAi NO_ OOJ ^ 'i’Q Q!^ i ,' • ’ 


WJO NO 


litfi&iiagiiife 

.... 


3 45678 91000 


FREQUENCY - (CPS) 


uut 


• 1 ( .« , 





“-I 


1 

1 

INPUT LIV£L 8 • 8 GP 

NS 



ACCIlEXOMmi NO. / 

AXIS ^ 

n* 

'L'' 


LOCATION OnSKi TUR £ 

-■ Pi 1 . . , 


illiM:-''! 

' it! ' • *mu 


, * 1 U*'*|i»**l -I 1 « 1 

■'i 

«4 j.l 

t 1 • ",**|»***( • * * • * • j 1 

‘ ; i- 1 :-|-i 1 


, .,.|..,l|,i, ' m|;. . j|, .". 

*t* .* •• ••! 

























cusTov£.7a£0/A/f McCqmick^ei 

wjoso - /3 Tn 

UiT ircM SfiFETy:/^RMIhiCl)£^jC£A. 

►*btno 3 JC 790 


•HBUT uvit 


ACCIlflOMm* NO. 














« lELED/hJE McCoRmiCK^ELP^^ 

-.773~;iCiS rrrgrt 

'SPPEiyir^^RMII^iC'Ds v// ^/H-‘'*;*'i' 

BJC7.B0 

^ooo7_jtQo/s- !Tih!!:*r‘;: 


MJO NO. 


TEST ITEM 


! pari no. 


I SCillAL NO. 


2j INPUT lEVEl 8.i.2. 

I ACCE4.EROA1UTEI NO. 


QRMS 


O/^jT'/yTURE^. 


LOCATION 































frequency - (CPS) 


i. 6 7 0 9 

ronw f002'K-44 Mcvr fa-7l 



















^TaiEOyf^E H:Co/<Mia 

iy3r^CJD. 

Sfif£TX:^RfUfjcDa 

2IG7BO 

OQJ,SL^_^. 


M .'0 NO. 


■£Sr IT£M 


?A*T NO 


SiaiAl NO. 


INPUT l£V£l 


I ACC£U 20 M£T(>( NO 


I LOCATION ..._ OKi/J^iXTORE 


































O^LEOyt^E Me 

y 73 r. 3 C /2 

^IGIBO 


MjO no 


TEST ITEM 


4 I PA8T NO. 


158IAI NO. 


INPUT lEVEl 


ACcaEKOMrru no 


LOCATION. 


'j b r 8 9 lu 

rc^M tooi-x 94 wt«r i*« 7 i 


4 5 6 7 8 91000 


F.’IEQUENCY - (CPS) 


' i ' i ! 


Ii'.' 

I*, '.i';" 

nrt 

inTT;j;T 













































OiLEDy^E Fk 

yySr QC/2 fr:r: ^:i‘ - 

Bi€7Bo_ !i:rir 


OATf 


ACCUftOMint HO 


OCAT.OS. _0 ru/? 5 _ 


iii 
















OhLEDYf^E lie 



SAF£Ty/AAfiiuedc'^iC£i'-;- 
2/6 7 J 0 H— 


I SEXAt. NO. 


iNAuT uva 


ACCEUIOMfnt NG 



. . .^1 ' ..u 

1 .1 

1 ..i 


•-» fc>i 


ll— .. 

' i 
1 


I ! ■ ' 

' 1 

! . 1 

uU. 

I 
















OeLEDyhiE Me CoRMiCKSBLPd 


ViO NO. 


SafETy/P/uiiMcdam 


Tisr iT|M 


ci€7B0. 


PAIT NO. 


SE*tAi. NO. 


INPUT UV(l 


ACCflllCMnit NO. 


lOCAIlON 


3 4 5 6 7 8 910 CX) 


FREQUENCY - (CPS) 


J ■ 1 



1 

> i . 

• 1 

4 .^. 


i 


r-rr 

1 

' .*• 

»• 4 

• " ' 

.‘-r' 

;** 

r~ 

•• - 

"{ 

il. 

i 

-i 

■1 




►..M J " , , ►'N 

.... . 


} . • t • 


- 1 I • 



. -.1 


























- — y73r 3C/ 2 ^fr~ 

^fif£TX.^MlhJCl)£)/fC£ZlZ. 

31C7BO 


I UtiA; MO 


IM^T UVf 


ACCflllOMfnt NO i 

A/n V 

.OCAT ON _0*J 7jxru/R5 


QUENCY - (CPS) 













































OeiEDYME Me 

7Z3 - SIC/ 2 

^/}f£7y/7)/w/Aj<rD£v^f..: : 


VJO NO 


TtST IT|fc>. 


8;67J0 


MIT NO 


I SOlAi NO. 


INPUT UVU 


ACCfUKOMmi NO 


Ol^.^i^TORS 


» LOCATION 


3 4 5 6 7 8 910CX) 


REQUENCY - (CPS) 


, t 

n)« t 

...j( 

.•!! 


1 

; ‘ 1 

‘ • 1 
u;.| 

r!'. 


i « 

i a.. 

• II 

•♦•1 4 ♦ 

f 

i_ : * 

V;. 

-:i;i 

1 '1 


I-' 


H; 

I.-. 

1 

m 


1 • !' 

'• 1 * . 
N.* . .1 • 

i'i: 

rr 
- »! 

1 ) , i 

. * » i 




t\ 4 - 



•4 1 

li; 

>• I 

n 

ir! 


' ( 

1 1 . 



Wi 

.u.: 

oL. 

r*:l 

1 *' 


rr- 

;-t-' 

'"i 


i m 


4 • • H 

- 1 

1— t*i 


U.H 


e«w ••Ol'S '94 1 |« 7 I 































OkiEDyi^E Pic CormickSH^^ 

nrr 

773r.^CJ2 

jS/W^£7y:^AAJ/AJ<?7)e.VAji^ 

. .._ 21C7B0 


, SliMAl NO. 


LOCATION Ol^S^ii<TOR 


3 4 5 6 7 8 91000 


roNM iooa-ii-s4 new ia-?t 


FREQUENCY - (CPS) 


INPUT LIVIL //■ 

_U {aKHS 

ACCIlEROMtm NO. 

1 



















JBSB 


customer 


MJO NO 


Bi€78Q 

i_- ao/ji ‘ntH 

-7-9-7?- :.:'j 

GRMS-_ 1>;H, 


> TEST ITEM 


PAST NO. 


SERIAL NO. 


INPUT level 


ACCELEROMCTIt NO 


LOCATION . _OKiJ7^}}<T.oR. 


rOHM f 002 *X <94 Wt*» IJ* 7 I 



Jt* 

lA'MI 

::Ij N 

"is!! 



i 





iia: 

' 1 

illili 



!•’) .1, 
'•! 'V 

Il'' 
































SWtoBMi 





imam 






hS[BK 















OeLEDfhiE He 


MJO NO. 


* test IT£M 


-8ie.790_ 

OQiO^ 


part no. 


S£»IAL NO, 


2 ! input itVEL //• Ke 


ACCEUROMmi NO 


iocation_.OAJ ^iXTOR 




rOKM I0O2-X 


5 6 7 0 91000 


F.'^EQ'JENCY - (CPS; 


























OsLEByUE P'k 
_jy3-3CI2 --Hr' 

BieJ.so 


MJO NO. 


T£ST lltM 


SEBIAL NO. 


input lEVtl 


ACCEUROMETII NO. 


.OCATlON 


’4 5 6 7 8 91000 


FREQUENCY - (CPS) 
























OeiEDyME tic CofiMicK'^i'pti. 

yy 3 -^ 3 CJ 2 

£/W^£77J^/lAf/AJ^2)£Vj^JE 


MJO NO. 


» TEST ITEM 


8 ;e. 75 o. 


4 PABI NO. 


I SEBIAL NO. 


INPUT LEVEL 


ACCELEBOMfTU NO. 


LOCATION ™OAj_9f5x7:(j/? 


f-M-i L|. 


4 5678 91000 


FriEQUENCY - (CPS) 


i i 


1 1 ' 
1 1 1 
T f ' 

T 

t 

1 ■ 
. 















T 






APPROV ED ENGINEERI 4G TE VT LABOR WORIE 3 


Descri ption 


j^DO M VIBRATI ON 


f ^ ' • 


V— ^ 


ORIGINAL PAGE IS 
OE POOR QUAUTY 


eq uipm en t LIS £ 


Appaia^ us 


Callbratlor 


Minerva Stop Watch, 

AETL Control No. G-4121-F 


12 months 
Due 10-25-78 


I'ing Afltt)E-80 Equal izer-Analyzer 
AETL Control No. D-4085-F * 


f.ndevco Accolero leter 
Model 2242, * 

AETL Control No. D-4085-F 


I.^g Accrl. Normalizing Ampli- 
fier, Mjdel ANA- LOO, 

AETI. Coitrol No. D-4003-F 


Ballant Lne IMS Mater, 
Model ! >0, 

AETL Control No. D-4120-F 


Spectra I Synainic.s Real Ti no 
Analyze r. Model SD330, 

AETL Co.itrol No. D-4125-F 


Esterltue-A igus X-Y Recorder. 
Model 5 75, 

AETL Control No. D-4126-F 


Ling Viiration Exciter. 
Model A 300, 

AETL Control No. D-4001-F 


Ling Vibration Amplifier 
Model PP20/20, 

AETL Control No. D-4000-F 


Snap-On Torque Wrench 
Model 0-50" lbs., 

AETL Coitrol No. G-413 6-F 


6 months 
Due 2-18-78 


12 months 
Due 1-16-78 


6 months 
Due 7-5-78 


6 months 
Due 4-24-78 


6 months 
Due 2-19-78 


6 months 
Due 2-9-78 


Not Required 


Not Required 


12 months 
Duo 11-23-78 
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• • ' • - .1 - . 

^bbb 



|^S^& 

]l^i 

Kij 

-SL. 


■ *» ♦. 








- - - - - ^ 

* _ 
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gar C3 3i 


TEST 

SUMMARY 

sheet 


JOB NUMBER — 

4918-78-239 rfport NUMBER. 

4918-239 

TMc/S PART 

NUM.ER »1«80-3 RW. E 


inAnnA«;«i v ATP 816780 REV. B d^TE TEST COMPLETED 

CUSTOMER SPECIFICATION TM«/8 PROCEOURE ■■ 


MEASURED VALUES | HUMBER OF UNITS 


MINIMUM I MAXIMUM 


27 FEBRUARY 1978 


TYPE OF 
TEST 


TEMP. ELECT. 
CYCLING 


AMBIENT 

ELECTRICAL 

CHECK-OUT 


TESTED I ACCEPTED 


20 Hz 
8.7 grms 


6lKft 
2 Min. 


24 VDC 
+20°F 


500 VDC 
100 MEGOHf 


2000 Hz 
11,4 gras 
1 min/ axis 


32 VDC 
+165°F 


REMARKS AND/OR 
UNTOWARD INCIDENTS 



NONE 

NONE 

NONE 

NONE 

NONE 









MaCORUlCK ^EI^H 
TEST DIVISION WOUt SHEET 
HATEM DOCCHSION TEST 


JOB VO. 491^69 

v.o. 239 

mccOLVO TEST VIBRATIO N 

VACIAM LEVEL 28 IN. Hg. 

VACUUi LEVEL 28 IN. 1%. 

TMc/S PART NUMBER 816780-3 RFV. E 


TEST OHOEH 4918-239 

DATEI 23 FEBRUARY 19 78 

SUCCESOINO TEST TEMP. ELE CT 
CYCLING 

TII4E UUHATION 2.0 UIN. 

TIME DURATION 2.0 MIN. 



' NITMESSED Sint B. Purinton 


TESTED BYi K. Hane 


























TflfDYNE McCORMICK SELPH 

hOlllSTffc, CAUrORNIA 9502^ 

TEST DATA SHEET 
FOR 

OPERATIONAL (90o ROTATION) 


REPORT NUMBER 4918-239 

JOu NUMBER 4918-69 

TMe/S PART NAME SAFETY & ARMNG DEyTOF 
CU:> VOMER SPECIFtCATlON NASA 10AQ0465 
VEST EQUIPMENT ITEM NUMBERS h 


DATE 24 FEBRUARY 1978 ' 

W.O. NUMBER 239 

_ TMc/S DWG. NUMRFP 816780 REV. E 

_ TMc/S PROCEDURE ATP 816780 REV . b 
5, 6, 7 & 13 


3. 4. 


KuOulftcMENTS _ELAPSED TIME FOR 90 D EGREE ROTATION SHALL NOT EXCEED 250 MILLISECOND S . 


UNIT NO. 1 SERIAL NO. 

TMc/S PART NUMBER 816780-3 REV. E 


32 VOLTS DC 


ampsIttme (SEC.) I safe 


28 VOLTS DC 


amps I TIME (SEC.) I SAFE 


0.043 


0.043 






0.043 








_ TEST TEMP. 


24 VOLTS DC 


amps I TIME (SEC.) 


+165°F 



0.050 


0.052 


0.048 


0.051 




F. Hortb e 

V.:C>iNIClA.N — - 

V«w..*aV.G.\ Or TEST RESULTS (CHECK ONE) 

t iuovc -.-esTa conouctco without adverse effects 

. .^•aCRcRA.\CY/S NOTED OF UHlT/S 


B. Purinton 

wTtni;.ss 


NO. IJ9I 


ORIGINAL PAGE US 
OF POOR QUALITY 








































TELEDYNE McCORMICK SELPH 

• ■ HOlllST£R, CAllfORNIA 95021 

^ TEST DATA SHEET 

FOR 

CERATIONAL (90° ROTATION) 


REPORT NUMBER 
JOo NUMBER 

THe/S PART NAME SAFETY & ARMING DEVICE 
CObVOMER SPgCIFiCATlOIM NASA 10AQ046 

Vt*t»T EQUIPMENT ITEM NUMBERS \ 

iVl-OoIREMENTS elapsed time for 90 DEGREE ROTATION SHALL NOT EXCEED 250 MILLISECCWDS 


24 FEBRUARY 1978 


DATE 

W.O. NIJMRFR ^39 

TMc/S DWG, NUMRFR 816780 REV, 
TMc/S PROCEDURF ^TP 816780 REV 


4918-69 


UNIT NO. 2 SERIAL NO 

TMc/S PART NUMBER 816780-3 REV. E 


TEST TEMP 


32 VOLTS DC 


28 VOLTS DC 


24 VOLTS DC 


amps] TIME (SEC.) 


SAFE ARM 


amps 


TIME (SEC.) 


SAFE 


AMPS 


TIME (SEC.) 


F. Horibe 


B. Purinton 


:Cf;NIClA,N 


page is 
quality 


jAV.GN Or TEST RESULTS (CHECK ONE) 

T£STS CONOUCTcO without adverse SF 
OiSCRcVA.VCV/S NOTED OF UNiT/S 


ORIGINAL 

OF POOR 












































TELEDYNE McCORMiCK SELRH 

HOUISTCR, CALIFORNIA 9S021 


TEST DATA SHEET 
FOR 

( ^ERATIONAL (90° ROTATION) 




REPORT NUMBER 


4918-239 

4918-69 


JOii NUMBER W. 0. NUMBER —fiZ 

I'Me/S PART NAME SAFETY & ARhf.NG DEVICE TMc/S PWG. WHMaPP 816780 REV, 

CUSTOMER SPECIFICATION NASA 10^00465 PROCEOUWE ^TP 816780 REV 

Vt'bT EQUIPMENT ITEM NUMRFR*; 2. 3, 4, 5, 6W & 13 

REQUIREMENTS ELAPSED TIME FOR 90 DECREF ROTATION SHALL NOT EXCEED 250 MILLISECONDS 


OATE_ -4 FEBRUARY 1978 
UU A M IRjaCD 239 


32 VOLTS DC 


28 VOLTS DC 


24 VOLTS DC 


0.031 


0,039 


0.036 


0.039 


0.038 


0.033 


0.039 


AMPS 

TIME (SEC.) 

1.8 

0.039 

1.8 

0.044 

1.8 

0.040 

1.8 

0.043 

1.8 

0.041 

1.8 

0.045 

1.8 

0.041 

1.8 

0.045 


■Hi^ESI 

sstmtm 

■lesmi 

esumm 

wmsswm 

f^mma 

BSSIB 


0.048 


0.052 


0.048 


0.052 


0.048 


0.050 


0.047 


0.051 


F. Horlb c B 

V.:Cf:NlClAN 

jmV.ON of test results (CHECK ONE) 
rOVc re STS conouctcd without adverse effects 

iCRcRANCY/S NOTED OF UNiT/S 


B. Purlnton 

wTtni:ss 




Ctiy V. \0 • 1 J 9 I 


















































■' ir^rr ' 


\ .i 




teledyne McCormick 

HOlllSTfR. CAUfORNIA 9S02 

^ ^ TEST DATA SHEET 

FOR 

I PERATIONAL (90° ROTAT i 


SELPH 


REPORT NLMBFft 4918-239 

JOu NUMBER 4918-69 

TH:/S PART NAME SAFETY & ARtfiNG DEVTCK 

CObVOMER SPECIFICATION NASA 10AQ046S 

VEbT EQUIPMENT ITEM NUMBERS 2, 3, 4, 5, ( 

•Vi.Ou»RcMENTS ELAPSED TIME FOR 90 DEGREE ROTATION 


4918-69 


& ARKiNG 


OBIGWALrA^ 

OF POOR QOAUiT 


date 24 FEBRUARY 1978 ’ 

W.O. NUMBER 239 

TMc/S DWG. NUMBER 816780 REV. E 

TMc/S PROCEDURE ATP 816780 REV . 

, 7 & 13 

SHALL NOT EXCEED 250 MILLISECONDS, 


NASA 10AQ0465 

iFRq 2, 3, 4, 5, 6 


+165°F 


& 



UNIT NO. 4 SERIAL NO. 0013 TEST TEMP. +165°F 

TMc/S PART NUMBER 816780-3 REV. E 

32 VOLTS DC 28 VOLTS DC 24 VOLTS DC 

AMPS[tIME (SEC.) I safe I ARM I amps I TIME (SEC. )| SAFE | ARM | AMPS | TIME (SEC.) I SAFE I ARM 




F. Horlbe 

■jMCfiMClAN" 

V,,w.jaV.G.\ Or TEST RESULTS (CHECK ONE) 

-..ovc tests* conoucteo Without adverse effects 
: Jm4C»cPAiNCY/S noted OF UNiT/S 


B. Purlnton 
vTtnkss 


0«V. \c. 1J9I 


-A-?- 





























TELfDYNf McCORMiCK SELPH 

hOUIST£R, CALIFORNIA 95021 

TEST DATA SHEET 
FOR 

^'PERATIONAL (90© ROTATION) 


24 FEBRUARY 1978 


DATE 

W.O. NUMBER ^ 

1-Mc/S DWG. NUMBER 
TMc/S PROCEDURE £ 


REPORT NUMBER _-22i£l££Z 

jOo NUMUER U22&-69 

^-Me/S PART NAME SAFETY & ARMING DEVICE 


NASA 10A00465 


TEST TEMP 


SERIAL NO 


TMc/S PART NUMBER 816780-3 REV. E 


24 VOLTS DC 


28 VOLTS DC 


32 VOLTS DC 


SAFE ARM AMPS 


TIME (SEC.) 


B. Purinton 


F, Horibe 


CfiiSIClAN 

EST RESULTS (CHECK ONE) 


.uV* TeSTS CONOOCTcO WITmOUT ADVERSE SPTECTS 
SCRc^»A.\CY/S NOTED OF UNlT/S 


AMPS 

TIME (SEC.) 

1.8 

0.043 

1.8 

0.045 

1.8 

0.041 

1.8 

0.045 

1.8 

0.046 

1.8 

0.046 

1.8 

0.042 

1.8 

0.043 











































REPORT NUMBER 


TELSOYNE McCOtMICK SELPH 

HCUISTfR. CAllfORNIA 95023 

TEST DATA SHEET 
FOR 

operational (900 ROTATION) 


4918-239 __ 

4918-19 


DATE 


ORIGINAL PAGE 13 
OF P(X)R QUAUTXI 


24 FEBRUARY 1978 
239 


JOj NUMBER W. 0. NUi/IBER 

TMc/S part name safety & ARMING DEVICE TMc/S DWG. MiiMRFP 816780 REV. 

Customer spFripicATioN nasa ia\oo465 tmc/s procedure 

Vt5)T EQUIPMENT ITEM RtiMHFPq 2. 3. 4. 5. 6. 7 & 13 

rtCQulRcMcNTS ELAPSED TIME FOR 90 DEGREE ROTATION SHALL NCT EXCEED 250 MILLISECOND S 


UNIT NO. 6 SERIAL NO. 

TMc/S PART NUMBER 816780-3 REV. E 


32 VOLTS DC 


28 VOLTS DC 


TEST TEMP. 


24 VOLTS DC 



















































TELSDYNi McCOtMICK SILPH 

• HCUIST(«, CAUfORNIA 9S02J 

^ ^ TEST DATA SHEET 

FOR 

Oi'FRATIONAL (90° ROTATI >N) 

REPORT NUMBER 4918-239 DATE 24 FEBRUARY 1978 

JOi NUMbER iSiS^ «.0. NUMBER 

TMC/S part name safety & ARMING DEVICE ^Kc/S DWG. NUMBER 816780 ACT. 

CuSiOMER SPECIFICATION NASA 10 ^00465 '^'Mc/S Pf^OCEDURE 816780 REV 

Vt:>T EQUIPMENT ITEM NUMBERS 2, 3, 4, 5, 6, 7 & 13 

rtA.'QolRcMENTS ELAPSED TIME FOR 90 DECREE ROTATION 8HALL NtTT EXCEED 250 MILLTSEC(X<DS 


□ate 24 FEBRUARY 1978 

Y.O. NiJMRFR 239 

iTIc/S DWG. WUMBFR 816780 REV. 
•’•Mc/S PROCEDURE ATP 816780 REV 


UNIT NO. 7 SERIAL NO. 

TMc/S PART NUMBER 816780-3 REV. E 


32 VOLTS DC 


28 VOLTS DC 



AMPS 

TIME (SEC.) 

1.8 

0.043 

1.8 

0.043 

1.8 

0.042 

1.8 

0.045 

1.8 

0.043 

1.8 

0.040 

1.8 

0.042 

00 

• 

rH 

0.043 


TEST TEMP. 


24 VOLTS DC 


+165°F 




F» Horlbe B 

T.XfiMClA.N 

-V«w..AAViO\ OF TEST RESULTS (CHECK ONE) 

? T£STS CONOUCTcO without adverse effects 

Z Ji4CR£RAi\CY/S NOTED OE UNiT/S 


B. Purinton 
wTxNi;.'s“ 


Uw.V. i\C. 1191 


. j 


j_i -j. j j i 











































TILEDYNE McCORMICK SELPH 

• MCUKTfR, CALIfORNIA 9502J 

^ ^ TEST DATA SHEET 

FOR 

operational (900 ROTATION) 

REPORT NUMEiR. 4918-239 

JOj NUMbER ^Q-69 

TMc/S PART NAME SAFETY & ARMI!^G DEV TOE 
CoSrOMER SPECIFICATION NASA 10X0046 

VtsT EQUIPMENT ITEM NUMBERS 2 

r<i.QolREM£NTS ELAPSED TIME FOR 90 DEGREE ROTATION SHALL NOT EXCEED 250 MILLISECONDS 


24 FEBRUARY 1978 


DATE 

W.O. NUMBER 

TMc/S DWG. NUMRFR 816780 REV. 
TMc/S PROCEDURE ATP 816780 REV 


32 VOLTS DC 


28 VOLTS DC 


amps 


TIME (SEC.) 


SAFE 


TIME (SEC.) 


F. Horlbe 


B. Purinton 


T.-;CriNICIAN 

..jATiO.\ OF TEST RESULTS (CHECK ONE) 

oOVc r£STS CONOUCVcD WiTmOUT ADVERSE 
taCRcPAi\CY/S NOTED OF UNiT/S 


FFECTS 


AMPS 

TIME (SBC.) 

1.8 

0.045 

1.8 

0.043 

1.8 

0.045 

1.8 

0.041 

1.8 

0.047 

1.8 

0.042 

00 

0.046 

1.8 

0.042 


UNIT NO. 1 

SERIAL NO. 

0005 

TEST TEMP 

TMc/S PART NUMBER 
r ■ " ' ‘ ‘ ■ ■ ■ 

816780-3 REV. E 














































TELEDYNf McCORMICK SELPH 

HCUISTIR CAUfORNIA 95023 

TEST DATA SHEET 
FOR 

OPERATIONAL (90° ROTATION) 


24 FEBRUARY 1978 


DATE 

W.O. NUMBER 

TMc/S DWG. NUMBER jl6780 R^._ _E_ 
TMc/S PPnr.FnnPF ATP 816780 REV. _B 


REPORT MiiMRFft 

JOJ> NUMbER 

TMc/S PART NAME SAFETY & ARMIMG DEVICE 


NASA ia\00465 


0009 


TEST TEMP 


SERIAL NO 


UNIT NO 

TMc/S PART NUMBER 816780-3 REV. E 


24 VOLTS DC 


28 VOLTS DC 


TIME (SEC.) 


SAFE ARM 


AMPS 


AMPS TIME (SEC.) 


SAFE ARM 


B. Purinton 


F. Horlbe 


T.:CriNICTAN 

^AViOA OF TEST RESULTS (CHECK ONE) 


.OVc T£STS CONDUCTcD WITHOUT ADVERSE EFFECTS 
4CRcPA.\CY/S NOTED OF UNiT/S 


AMPS 

TIME (SEC.) 

mi 

0.032 

Bll 

0.035 

m 

0.031 

Bl 

0.035 

m 

0.030 

m 

0.032 

m 

0.031 

m 

0.033 


. ORY x\0. 1191 



Vf 1 J 

L J_LJJ. 

J i J J J J i 



































TELSDYNi McCORMICK SELPH 

HOUISTfR, CAllfORNIA 9502J 

TEST DATA SHEET 
FOR 

CPERATIONAL (90° ROTATION) 


ORIGINAL PAGE IS 
OF POOR QUALITY 


24 FEBRUARY 1978 


DATE 

W.O NUMBER 

TMc/S DWG. NUMBER 816780 R_EV._ _E 
TMc/S PROCEDURE ATP 816780_^. , 


REPORT NUMBER _ 

J03 NUMBER 

TMc/S PART NAME 
CUSTOMER SPECIFICATION 
VtbT EQUIPMENT ITEM NUMBERS 
RiJOulREMENTS ELAPSED TT>ffi FOR_ 


SAFETY & ARMING DEVICE 


NASA la^00465 


24 VOLTS DC 


28 VOLTS DC 
TIME (SEC.) 


32 volts DC 
TIME (SEC.) 


SAFE 


TIME (SEC.) 


SAFE ARM 


AMPS 


AMPS 


B. Purinton 


F. Horibe 


'iV.CfiNlCIAN 

..vaTiO\ OF TEST RESULTS (CHECK ONE) 

LOVc TtSTS CONOUCVcO WITHOUT ADVERSE EFFECTS 
iaCR£PA.\CY/S NOTED OF UNiT/S. 


tlNTT NO. 3 

SERIAL NO. _ 

0011 

TEST TEMP 

TMc/S PART NUMBER 

816780-3 REV. E 





































TiLEDYNI McCORMiCK SELPH 

HCUISTIR CAUiORNIA 9S02) 


TEST DATA SHEET 
FOR 

O.’ERATIONAL (90o ROTATION) 


24 FEBRUARY 1978 


4918-239 


REPORT NUMBER 

J03 NUMBER 

TMc/S PART NAME SAFETY & ARMI IG DEVICF 

Customer specification nasa ia\oo46 


DATE 

W.O. NUMBER 

TMc/S DWG. NtIMHFR 816780 REV, JE 
TMc/S PROCEDURE ATP 816780 REV . _B 
2, 3, 4, 5, 6, 7 & 13 


VE^T EQUIPMENT ITEM NUMBERS 
rtuQulRcMEWTS ELAPSED TIME FOR 90 DEGREE ROTATION SHALL NOT EXCEED 250 MILUSECONDS 


■ NO. 4 SERIAL NO 

TMc/S PART NUMBER 816780-3 REV. E 


TEST TEMP 


24 VOLTS DC 


28 VOLTS DC 


32 VOLTS DC 


TIME (SEC.) 


SAFE 


AMPS 


TIME (SEC.) 


SAFE 


TIME (SEC.) 


AMPS 


B. Purlntoii 


Y.:C»iMClA.s 


RESULTS (CHECK ONE) 


-UOVc TgSTS CONOUCTcO WiThOOT ADVERSE "FFFCTS 
wiaCRcPA^CY/S AOTCD OF UNiT/S 


2.2 

0.043 

2.2 

0.042 

2.2 

0.043 


2.0 

0.051 

2,0 

0.045 

2.1 

0.051 

2.0 

0.038 

2.0 

0.051 

























li 

B 

a 


1 


-T i -I'-I I 


,.Tr 






TiLEDYNE McCORMiCK SELPN 

HOUKTIR, CAllfORNIA 95023 

TEST DATA SHEET 
FOR 

OlERATIONAL (9Qo ROTATION) 


OF POOE 


REPORT NUMBER 4918-239 
JOj num»;er 4918-69 


DATE 


24 FEBRUARY 1978 


W.O. NUMBER 


239 


THc/S PART NAME SAFETY & ARMIIG DEVICE 

Customer specification nasa io\oo465 


TMc/S DWG. WUMHFR 816780 REV, E 

TMc/S PROCEDURE ATP 816780 REV . _B_ 

2. 3. 4. 5. 6, 7 N 13 


VEST EQUIPMENT ITEM NUMBERS 

iREME.MTS ELAPSED TIME FOR 90 DEGREE ROTATION SHALL NOT EXCEED 250 MILLISECONDS. 





NO. 5 SERIAL NO 

■Mc/S PART NUMBER 816780-3 REV. E 


0017 


TEST TEMP 


24 VOLTS DC 


28 VOLTS DC 


32 VOLTS DC 


TIME (SEC.) 


SAFE 


F. Horibe 


B. Purlnton 


r.-:C>iMClAN 


RESULTS (CHECK ONE) 


i.ovi rgSTs coNoucT£o Without adverse effects 
iSCREPANCV/S noted Of ONIT/S 


AMPS 

TIME (SEC.) 

1.95 

0.039 

1.95 

0.038 

2.00 

0.039 

1.95 

0.038 

1.95 

0.040 

1.95 

0.039 

2.00 

0.040 

1.95 

0.037 


AMPS 

TIME (SBC.) 

1.80 

0.047 

1.80 

0.048 

1.85 

0.048 

1.80 

0.045 

1.80 

0.048 

1.80 

0.047 

1.85 

0.048 

1.80 

0.046 




















































32 VOLTS DC 


28 VOLTS DC 


TilfDYNf McCORMICK SELPH 

HClllSTCR, CAUfORNIA 9S023 

TEST DATA SHEET 
FOR 

0 ‘ERATIONAL (90° i OTATION) 


REPORT NUMBER 4918-239 

JOJ» NUMBER 4918-69 

TMc/S PART NAME SAFETY & ARMI JG DEVJCE 

Customer specification iiasa i&^oo465 

V£^T EQUIPMENT <TEM NiiunPQc 2. 3, 


DATE 


24 FEBRUARY 1978 
BCR 239 


W.O. NUMBER ££Z 

_ TMc/S DWG. NUMBER 816780 REV, 

_ TMc/S PROCEDURE ATP 816780 REV 
6. 7 & 13 


VE:>T EQUIPMENT ITEM NUMBERS^ 2, 3, 4, 5, 6. 7 & 13 

rtuOulRcMENTS ELAPSED TIME FOR 90 DEGREE ROTATION SHALL NOT EXCEED 250 MILLISECONDS. 


TEST TEMP. AMB. 


F. Horlbe B. Purlnton 

i .'.UriNIClAN W1 TK** 

-v^w^ATiOA OF TEST RESULTS (CHECK ONE) 

? TgSTS CONOUCTcO WITHOUT ADVERSE EFFECTS 

z ^>s>cRePtkf*cy/s noted of unit/s_ 


UNIT NO. 6 SERIAL NO. 

TMc/S PART NUMBER 816780-3 REV. E 


24 VOLTS DC 


amps|time (sec,)|safe arm |amps|time (SEC.) I safe I arm IampsItime (sbc,)|safe| arm 


0.039 


■jj r ^ r 










































TILEDYNi McCORMICK SILPH 

HOiiisT(«, California 95021 

TEST DATA SHEET 
FOR 

l^ERATIONAL (90° ROTATION) 


page 15^ 

qUALTH 


original 

QF POOR 


4918-239 


REPORT NUMBER 
JOo NUMBER 

r:ie/S PART NAME SAFETY & ARMING m-VTOF 

Customer specification nasa la^ooAos 

Vt:>T EQUIPMENT ITEM NUMBERS 2. 3. 

Rt.QutRcM£NTS ELAPSED TIME FOR 90 DEGREE ROTATION SHALL NOT EXCEED 250 MILLISECONDS 


24 FEBRUARY 1978 


DATE 

W.O. NUMBER ^39 

TMc/S DWG. NUMBER 816780 REV. 
TMc/S PROCEDURE ATP 816780 REV 


UNIT NO 


SERIAL NO 


TEST TEMP 


TMc/S PART NUMBER 816780-3 REV. E 


32 VOLTS DC 


28 VOLTS DC 


24 VOLTS DC 


amps 


TIME (SEC.) 


AMPS TIME (SEC.) 


TIKE (SBC.) 


F. Hor lbe 
V.:C.*iMCIA.N 

^ OF TEST RESULTS (CHECK ONE) 

£STS CONOUCTcO WiThOOT ADVERSE 
l^CY/S NOTED OF UNiT/S 


B. Purinton 


FFECTS 






































TfLEDYNE McCORMICK SELPH 

• HOUISTfR. CAIHORNIA 9S0*M 

^ ^ TEST DATA SHEET 

FOR 

I ’ERATIONAL (90© ROTATION) 

REPORT NLMBFR 4918-239 

JOo HUMtiFB ■ 4918-69 

I'Mc/S PART NAME SAFETY & ARMING DEVICE 
COiVOMER SPECIFICATION NASA 10AQ046 

Vt*i»T EQUIPMENT ITEM NUMBERS L 

RuQoiRcMENTS _ELAPSED TIME FOR 90 DEGREl ROTATION SHALL NOT EXCEED 250 MILLISECONDS 


2/24/78 


DATE 

W.O. NUMBER 

TMc/S DWG. NUMBFP 816780 REV. E 
TMc/S PROCEDURE ATP 816780 REV . JB 


S’iRIAL NO 


TEST TEMP 


32 VOLTS DC 


28 VOLTS DC 


24 VOLTS DC 


TIME (SEC.) SAFE 


AMPS I TIME (SEC.) 


SAFE ARM 




B. I’URINTON 


jAV.O.\ Or TEST RESULTS (CHECK ONE) 

.OV.I resTs conouctco without adverse zv 
»CRc>^A.\CY/S NOTED OF UNiT/S 























TELEDYNE McCORMICK SELRH 

HOUISTfil, CALirORNIA 9S0iY 


TEST DATA SHEET 
FOR 

I OERATIONAL (900 ROTATION) 


ORIGINAL PAGE IS 
OF POOR QUALITY 


REPORT NUMBER 


DATE 


JOj NUMkiER 4218-A3 W.O. NUMBER _2i2 

'!'Mc/S PART NAME SAFETY & ARHXNG DEVICE TMc/S DWG. mumppp 816780 REV. 

CUSTOMER SPECIFICATION NASA 10^00465 n^/S ppnr.FniiaF ATP 816780 REV . 

EQUIPMENT ITEM NUMBERS 2, 3, 4, 5. 6,7^3 

R.-0^>REME.MTS ELAPSED TIME FOR 90 DEGREE ROTATION SHALL NOT EXCEED 250 MILLISECONDS. 


UNIT NO 


2 SERIAL NO. 0009 TEST TEMP 

S PART NUMBER 816780-3 REV. E 


32 VOLTS DC 28 VOLTS DC 24 VOLTS DC 


AMPS TIME (SEC.) SAFE ARM AMPS TIME (SEC.) SAFE ARM AMPS TIME (SEC. )| SAFE j ARM 




.3 0.030 


0.034 


0.040 


2.3 0.034 


2.3 0.030 


am 


0.040 


0.048 


0.034 


0.040 


0.035 


0.040 


0.031 


0.034 


0.040 


2.3 0.037 


2.3 0.030 


gam 


0.040 


0.034 


i^mi 


0.047 


0.040 


0.040 


0.042 


0.046 


F. HORIB E 

V.ICflNIClAN 


B. PURINTON 

wTtnkss 


of test results (CHECK ONE) 


i-.wVc i’CSTS CONDUCTED WITHOUT ADVERSE EFFECTS 
4.4 CRc-»ANCV/S noted OF UNiT/S 


V. \0 


























































yj, 




UNIT NO 


24 VOLTS DC 


32 VOLTS DC 2 8 VOLTS DC 

AMPsItiME (SEC.)lsAFE|AltM TmPsItIME (SEC. )| SAFtl^Ml AMPS TIME (SttJ 


0.035 












0.032 


0.034 


F. HOR IBE 

v.;c.-;aS1C1an 

vpaa. aaV.O\ of test kESULTS (CHECK ONE) 


B. PimiNTON 
WlTNl-.SS 


4..0Vi VgSTS CONOUCTcO WIThOOT ADVERSE SFFF.CTS 
J,i40Re»»A.\CV/S NOTED Of UNlT/S^ 


VI AC. 1)41 






























m rT f rivi i 


TELEDYNE McCORMICK SELPH 

HOUISTtR, CALIFORNIA 95021 

TEST OA-^A SHEET 
FOR 

C ’ERATIONAL (90° ROTATION) 


j ■ L/r : j 

origin alpag^ 
OP POOR QUALira 


REPORT NUMBER _ 4918-239 2/24/78 

JO. «UM.iER 4918,69 ^ ^ NuMnrp 119 

rMe/SPART NAME . S . AFm 8 ARff.NC DCTTOF ^,3 MMMAPP 816780 REV. 

CUSTOMER SPECIFICATION _ NASA 10A00465 PROCEDURE *ILil6750 £F. 

.ti.-) EQUIPMENT ITEM NUMBERS , ■ 2.3.4.5.6.7.13 

R>.QoiREMENTS_EIAPSED time for 90 DEGREE ROTATION SHALL NOT EXCEED 250 MILLISECOND S. 


DATE ^/^4/78 • 

W.O. NUMBER —239 

TMc/S DWG. WtJMRFP 816780 REV. E 
TMc/S PROCEDURE ATP 816780 REV , g 


UNIT NO. 4 


32 VOLTS DC 


_ SERIAL NO. 

16780 -3 REV. E 

28 VOLTS DC 


TEST TEMP. 


24 VOLTS DC 


+20® F 



F.. HORI BE 

v.:c>inician” ~ 

Or TEST RESULTS (CHECK ONE) 

X 2...0VC TeST3 CONOUCTcD WITHOUT ADVERSE EFFECTS 
... .j>s.OReRA.VCV/S NOTED OF UNiT/S 


B. PURINTON 

wTtni;ss~ 


C/.aV, ,\o. J J9| 


-A 




























TilEDYNE McCORMICK SELPH 

HOUISTfR, CAIIFORNIA 950*>1 

TEST DATA SHEET 
FOR 

C 'ERATIONAL (9Qo ROTATION) 


REPORT NUMBER _ 4918-239 DATE 2/24 /78 

JOJ NUMBER W.O. NiiMBr.. 239 

TMc/SPART name .SArETY 4 AKMINC DEVICE TM.,S 0^5 MiiMarc 816780 REV. 1 

CO:>iOMER SPECIFICATION NASA 10AQ0465 TMc/S PROCEDURE ^TP 816780 REV . 

Vt'uT EQUIPMENT ITEM NUMBERS 2.3.4.5.6.7.13 

■Vi.QulRcMEiNTS ELAPSED TIME FOR 90 DEf^Ei: ROTATION SHALL NOT EXCEED 250 MILLISECONDS . 


DATE 2/24/78 

W.O. NUMBER 239 

TMc/S DWG. NUMBER 816780 REV. E 
TMc/S PROCEDURE ATP 816780 REV . B 


+20“F 


UNIT NO. S SERIAL NO. 0017 TEST TEMP. +20°? 

TMc/S PART NUMBER 816780-3 REV. E — 

32 VOLTS DC 28 VOLTS DC 24 VOLTS DC 

AMPS TIME (SEC.) SAFE ARM AMPS TIME (SEC.) SAFE ARM AMPsj'riME (SEC. )| SAFE | ARM 
2.35 0.032 


2.35 0.035 


2.35 0.032 


2.35 0.046 


2.35 0.033 


2.35 0.032 



ilQElBE 

i\.C N T C 1 AN 


vpnwjaV.O.X Or TEST RESULTS (CHECK ONE) 


B. PURINT ON 

vTl TN1-:.SS 


resTb conouctso witmoot adverse sffrcts 

,«.4CRcf»A.\CY/S noted OF UNiT/S ' 


0., V. i\o. IJyi 


-4 •?- 

























































/■ 







TiLEDYNE McCORMICK SELPH 

HOlLIST£ft, CALIFORNIA 9S021 

TEST DATA SHEET 
FOR 

C’ERATIONAL (90° ROTATION) 


original page lb 

OP POOR QUALITY 


REPORT ML.MBFR 4918-239 

JOa NUMBER 4918-69 

'j'Mc/s part name safety & arming DFVICE 

COi> VOMER SPECIFICATION NASA 10A0Q465 


2/24/78 


DATE_iim:: 

W.O. NUMBER 239 

TMc/S DWG. NUMBFP 816780 REV. E 
TMc/S PROCEDURE ATP 816780 REV . J 
03 


Vt'bT tOoiPMENT ITEM NUMBERS 2.3.4.5.6.7.13 

Rt:OulR£MENTS ELAPSED TIME FOR 90 DEGREE ROTATION SHALL NOT EXCEED 250 MILLISECONDS. 


UNIT NO. 


SERIAL NO. 


TEST TEMP. 


+20“F 


32 VOLTS DC 28 VOLTS DC I 24 VOLTS DC 

AMPS TIME (SEC.) SAFE ARM AMPS TIME (SEC. )| SAFE | ARM AMPsItIME (SEC.)IsAFe! ARM 

J ' ' ' 

2.3 0.037 2.1 0.043 


0.040 


0.037 



F. HORIBE B. P 

V.ICfiNICIAN 

jAV.OA Or TEST.RESULTS (CHECK ONE) 

'rcSTS CONOUCTcO without adverse EFFECTS 
JiiCRcRA.\CY/S NOTED OF UNiT/S 


PURINTON 

wTtni-;ss 


V. (SO 






































TEiEOYNE McCormick selph 

t'OUISTf*, CAllfORNIA 9 S 0 J 1 

TEST DATA SHEET 
FOR 

C 'ERATIONAL (900 ROTATION) 


REPORT NUMBER 4918-23 9 

JOj WUMtiEB - ^Qia-^O 

^•Hc/S PART NAME .safety S. kUK-.un nn.T^, V».0. NUMBER 

CUV.-OMER SPECIE.WTrON_NAS/ IM00465 DWG. NUMBER «6780^ J 

VE=.T EOu.RMENT ITEM NUMBERS , v. . . 7;; PROCEDURE AT P 616780 REV . 

A.D..REMENTS^ PSED time pop „ nE g^E^oa ^SKALE^ CEEP 25 , 


I'NTT NO. 7 

TMc/S PART NUMBER 816780-3 R]^’. "i 


32 VO L-TS DC I 28 VOTT*? re’ i 

AHP& (SPC.WSAPhIapM |*^.s|T:HE (SHO >lsAPE|AKM|*^.s|T^:^lg:^^ 



F. HORIBE 

^cTiTo^AT ^l^NJOJ^ 

Vaa..aAV.ON of test results (CHECK ONE) 

- CONOUCTcO without advfrsf 

- ^>si*-»cPA.\CY/S noted of UNiT/S -FFECTS 


V. AO. JJ9I 


’.14J 


I I 


j .j 


-J . J_J ^ - J 






















TELEDYNE McCORMICK SELPH 

HClllST£R, CALIFORNIA 95023 


TEST DATA SHEET 
FOR 

CIRCUITRY CHECKS 


4918-239 


REPORT NUMBER 
JOB NUMBER 

TMe/S PART NAME SAFETY & AB MING DEVICE 
CUSTOMER SPECIFICATION 


27 FEBRUARY 1978 


DATE 

W.O. NUMBER ££2 

TMc/S DWG. NUMBFR 816780 REV. 
TMc/S PROCEDURE ATP 816780 REV 


NASA 10A00465 


REQUIREMENTS: SAFE POSITION 


ARMED POSITION 


A) G-H, K-N, P-R & S-T PIN TO PIN VOLTAGE 


K-L, R-N, & T-U PIN TO PIN VOLTAGE 
1, BE LESS THAN 750 MILLIVOLTS 0 2.3 


G-H, K-N, P-R & S-T PIN TO PIN SHOULD 


INDICATE AN OPEN CIRCUIT 


TARE voltage » .51 


RECORD VOLT AGE READING OR WRITE OPEN IN EACH COLUMN BELOW 
I-H I K-W 


SOLENOID 


V-CASE 


OHMS 


OPEN 


OPEN 


OPEN k)PEN 


OPEN 


OPEN 


OPEN 


OPEN 


OPEN toPEN OPEN 


OPEN 


OPEN 


OPEN 


OPEN 


OPEN 


OPEN 


OPEN 


OPEN 


OPEN 


OPEN 


OPEN 


OPEN 


OPEN 


OPEN 


OPEN 


OPEN 


OPEN 


OPEN 


OPEN 


OPEN 


IPEN OPEN 


OPEN 


UNIT POSITION S - SAFE A = ARM 


F. Horlbe 

ViCriNICIAN 

of VEST RESULTS (CHECK ONE) 

v.uVc “tSTS CONDUCTcD WITmOUT ADVERSE SF 
ts.OREPA.\CY/S NOTED Of UNiT/S 


B. Purinton 


OPEN 

OPEN 

.160 

.290 

OPEN 

OPEN 

.140 

.240 

OPEN 

OPEN 

.180 

.270 

OPEN 

OPEN 

.180 

.200 

OPEN 

OPEN 

.160 

.240 

OPEN 

OPEN 

.160 

.180 

OPEN 

OPEN 

.200 

.200 





















































































































































m 


REPORT NUMBER 


TELEDYNE McCORMICK SELPH 

HOVllST£l, CALIFORNIA 95021 

TEST DATA SHEET 
FOR 

INSULATION RESISTANCE 


ORIGINAL PAGE IS 
OF POOR QUALITY 


4918-239 

4918-69 


□4TE 17 FEBRUARY 1978 

JOd NUMBER ^ q NUMBER ——122 

TMc/S PART NAME SAFETY & ARKING DEVICE TMc/S DWG. NiiMftRP 816780 REV. . E 

CUSTOMER SPECIFICATION NASA 10AQ0465 XMc/S PPOCFnilPF ATP 816780 REV . B 

TEST EQUIPMENT ITEM NUMBERS L5 

,Vr:aL.iPFMFMTS WITH THE ROTOR IN THE SAFE POSITION, THE INSULATION RESISTANCE BETWEEN 


CURRENT CARRING PARTS AND THE CASE SHALL BE GREATER THAN 100 MEGOHMS AT 500 VDC 


G PAGE BLANK NOT FILMED 


MEGOHMS - PIN (SHOWN BELOW) TO CASE 


S/N 


G 

H 

J 

k 

n 

M 

N 

P 

R 


B 

U 

0005 

m 

2.0k 

2. OK 

2. IK 

2.1k 

lOK 

2.2K 

2.2k 

4. OK 

4.5K 

2.2k 

2.2k 

2.2k 

0009 

m 

2.2k 

2.3k 

2. IK 

2.2k 

lOK 

2. IK 

2.2K 

4.5K 

4.5K 

2.2k 

2.2 k 

2.3K 

0011 

m 

2.2K 

2.2K 

2. IK 

2.2k 

lOK 

2.2k 

2.2K 

4.5K 

4.5K 

2.2k 

2. IK 

2.2k 

0013 

m 

2.2k 

2.2k 

2.1k 

2.2k 

lOK 

2. IK 

2.2k 

4.5K 

4.5K 

2.2k 

2. IK 

2.2k 

0017 

m 

2.2k 

2.3K 

2.2k 

2.3K 

lOK 

2.2k 

2.3K 

4.5K 

4. 5K 

2.2k 

2.2k 

2.4K 

0019 


2.3k 

2.3K 

2. IK 

2.3k 

lOK 

2. IK 

2.3k 

5. OK 

5. OK 

2.2k 

2.2k 

2.3K 

0020 

BE! 

2.3k 

2.3K 

2.2k 

2.3K 

lOK 

2.2k 

2.3K 

5. OK 

5. OK 

2.3k 

2.3K 

2.4K 


F. Horibe 


YaCHNICIAN 

„.^ATiO\ OF TEST RESULTS (CHECK ONE) 


B. Pur inton 


WlTNi;SS 


TESTS CONDUCTED WITHOUT ADVERSE EFFECTS 
J,iaCR£ fancy/ S NOTED OF UNiT/S 


rOnf.Y iVO. 1191 






































































































TIUDYMI McCORMICK sIlRh 

HOUliTCR. CALIFORNIA 9S021 


TEST DATA SHEET 
FOR 

CONTINUITY TEST 


27 FEBRUARY 1978 


DATE 


REPOUT NUMKH. 

JOS NUMBER 

TMi/S PART NAME 
CUSTOMER SPECIFICATION 
TEST EQUIPMENT ITEM NUMBERS 
REQUIREMENTS VERIFY THAT t 


M.O. NUMBER 

TMc/S DWG. MiiunFa 816780 REV. E 
TMc/S PPOr.PnuRF ATP 816780 REV . B 


SAFETY AND ARMING DEVICE 


NASA 10A00465 REV. (. 


CUSTOMER PART WUMaPR NASA 1C^00465 REV. C 


REa<RD OPEN CIRCUIT BY (X) SYMBOL- 
C^IRCUIT V TO FOLLOWING CIRCUIT CONNECTIONS 


0011 


0017 I X 


0019 X 


B. Purinton 


F. Horibe 


TSCHRICIAN 


WITNI'SS 


EVALUATION OF TEST RESULTS (CHECK ONE) 

a ABOVE TESTS CONDUCTED WITHOUT ADVERSE EFFECTS 
□ OiBCREPANCr/S NOTED OF UNlT/S 





f iyF ■ 'If 















































































































AETL 


APPROVID INCINilRINC TIST LARORATORIIS / 1&X EAST VALENCIA / FULLERTON CALIFORNIA 82631 MEL. 17141 879 6110 

A MATIOWAi. TtCMMiCAi. •lAVlCCS 

17 February 1978 

FULLERTON DJ V "SIOM REPORT NUMBER 773-2612-2 
Ttledyne McCormic'c Selph P. O. Number 9i>064RR, C/O 2 

A. TEST ; Acceptance Random Vibratioii 

B. TEST ITEMS ; Seven (7) Safety a:»d Arminq Devices, 

TMc/S P/K 816780, S/N‘» 0005, 0009, 0011, 0013, 
0017, 0019, and 0020. 

C. SPECIFICATION ; TMc/S / cceptance Test Proced ;re No. 

ATP 816780, Revision B, paragraph 5.4. ^ , 

D. RESULTS ; This is to certify that the test items were 

subjected to the Acceptance Random Vibration 
Test according to the above specification. 

Each S*A was attached to the test fixture with 
a bolt torque ot 42 inch-pounds, and was set in 
the ARME1> position. 


The position of the SaA was monitored during 
the vibration, and after each axis the S&A was 
switched from SAFE to ARMED to SAFE and checked 
for elapsed time by a TMc/S representative, with 
the use of TMc/S equipment. 

There was no visible evidence of damage result- 
ing from the vibration. The test items were 
returned to TMc/S for post-tests and final 
evaluation. 


Test data and an equipment list are attached. 


APPROVED ENGINEERING TEST LABORATORIES 


/? >'ui 


Ml ^ ^ > 

D. Mattes -ih', ProjeL-C Engineer 


D. Short, Division Manag«ir 





Quality Assurance Manager * 


Required PQA of I isted items has b^en 
performed. 

^ DCAS OAR 

R. X/Young ,y Au^-h . Gov’ tT(ep. 2-17-78 
Coiitirfact No^ NA^-31973 


I 

•4 

I 

! 

i 

i' 


mne 


Revision A 



[izr 


Rov. A 




W'^’ISIONS^ TAGE 

Revised 


PoHJL 2. ” Vib»-ation Data Sheet 

Tune COlvunn - Time Enti ies were corrected 

for test sequences 14 and 15, 


vaa. t 1128 

tor 

Sequence 

14 

1128 

for 

S«*quence 

15 

im* 11J8 

for 

Sequence 

14 

1142 

for 

Sequence 

15 


Date 

3/29/78 




G. D. Katteson, Project Enu Lne«>r 




1 rgot t , / 
Ouality Assurance Mana«;er 


IV 

R. K.^Yfvinu. Aut|i.>^>v*t Rep. 


Revision A 

RciK^rt No. 773-JolI- 


XJ I J J 


t ‘ .. r. J 



PROVED ENGINEERING TEST LABORATORIES 
A national technical SEAVICEI CO. 



AETL VIBRATION TEST DATA 


0«t« Completed 


Cuttomer 


I Test Engmeef: 


SOdcimen OoKrlption 


'arrESO^ 


Remarks 




'RpiNOon^^jKi 


JL £ - .. 2.-3 . 


'^ 0/3 'PaNDoM PuM 


I AM £ 


U0k2 


Ef^B TiBOME . 2 3 . 


'anDoM-P^M 




j3^uyri;_ \iIaidhi*7^^RM£U^'Sisw \ JT b 


risitL- 


QlBTiQtP 








WOVED ENGINEERING TEST LABORATORIES 

A national tecmmical sc a yiccs CO 



Cufto'r*' 


■p_ 2JQ720 'Rev "dj 


.RjjD ^iTCf/ /bsjr/qv} T^ONn^REh^J^rE/i iAO/^XJ^. VJBRRTJp^f 

He vkCt. VlffnJljCLEB 2 Rom ^fe TIpmeb 2a Sbfe^ 2{aid 2^e _ 


0«t« SUrt««: 

3 - n-n 

Ott* ConipMi»4> 


AETL VIBRATION TEST DATA 

^ . „ - — • 


Ari^zll !Tki£D^nE?1tCifuMCK Se.lfh,_ 

l'n«" OVKrlptlOA: So*' P»M No. 

^ETf RineTIamitjg Devices . 2JC720^ 


&pociric*<i<,ni 


773-J £A 

Porformod By: 


' To»t CnoInMf: 


i 

Hour 

f 


M» G*/Mi 

*/oct 

db/ort 

Qrmt 

A< 

X Y 2 

Hor*d 

Nutod 


Noted 

Unrti 


[J-/7.2I 

7jjt 

,7inB 


3 _ 


./H 

^Jn 

t - 

! JO 

JO 


F/xToAa UBL iZ/iTJOAJ 


1-- 1-^ 















f-lt 



S3-100 


L- - - 










1 1 


t 1 

ltV-J70lj2iS 

— . 

r 










. L. 




— 

3 










[--4- , 

JI3S 

1 


,SnHE TIiluIbove .. 

JLQ. 

.ao 

Y 

// 

JJ 


.<3^24T 

'Pbmdom RuAJ 


! ; 

JJ30 



J3f\ME Rs 

71 BG 

U5 

JIG 

GO 

y 

12. 

IGI 


OOQl 

RfihkDQM Ru/: 


\ 

r - 4 ^ 

1131 


Sbmb 'Ds 

R30UE 

,1L^ 

GO 

y 

J3 

73 


OQJJ 

RfiNDCiM RuKi 


■ 

J:33 

i 

.•S/5M/ 'Rs, 

y SOME 

ILQ 

CO 

y 

li 

/V 


OQJ3 

Rb^oom JRoij 


; 

• 4 4 

im 



oSflM£ 7i* 

^ZovE 

IIG 


Y 

IS 

/s~ 


nntiJ 

R^KJOnM RuKt 


. T 

iH7 

\ 

u 


tikO\i E 

‘ G 

CO 

r 

JG 

IG , 

J 

DQl^ RBkiDQM Ru^j 



Tina 

SnnE 7h 

RbqvE 

n G 

GO 

y 

n 

17 


<mo^ 

.Rfi/jDQ/i RkJtJ ^ 



















1 













• 







: 




A 

rr 

>TS _ i/" 





lumoBCtnssi 

sineifisioni 


mmsai 

lamtBsi 




m»»smas:Riairai 


OELB.DptE McCq 


MUO NO. 


TEST ITEM 


2JCJSO 


MIT NO. 


SEIIAl NO. 


input level 


> ACCEUIOMini NO 


oajJ^xw^/L-. 


location 




5 6 T 0 9 10 

2 

3 

4 5 S 7 8 9100 Z 3 

FREQUENCY - (CPS) 

4 5678 91000 




































nna«sau»i8» 


CUiTOMII 


Sf\FETy^7iRMtl^GT)R vfi 


^IC 720 


Sf»>Al NO 


iNWT itvn 


ACCHIIOMfTU NO. 


LOCATION 


3 4 b S 7 8 91000 


FREQUENCY - (CPS) 





M- II 





























^ OD K 



OaLEDyNE Me CoMi 


I MJO NO. 


SRFETy:*^RMIhicD^\ij 


2JC7SQ 


PAtJ NO 


StIlAl 


iNnrr irvti 


omJTjxtuke^ 


lOCAllON 


3 4 5 6 7 8 91000 


FREQUENCY - (CPS) 


• M » 

;!.! 
1 • 1 ) i 

( 

‘ 

1" 

i 

1 




• » • 

j 

I 

; 1 
1 

' 

. 

“'1 

:i| 

■- 

ii 

't' 

I***-! 

•li 


iji 


Ui. 


n . 


. ... 









• • •< 

Li: 

*• 

.*... 


► 

U-6* 


Z1 

... 

1 1 


j 









1 

r*’i 

1 


1 , 

-a. 

u / 
> 1 


•i 1 

1 

'■ 

■■I 

j. ,,, 

« • 

• 

t • 

i‘ 

i;j 


i ^ , 

llL 

:•:! 

■ 1' 
• < 



' 


































nmasaasm; 


un 


niigDy/j£ McComiOo^^ph. 
- 773 r;iCiS 

BJC 7 B 0 Sx 

«.iA,No_oo/>_*^ooy3 '^f.::‘r 


AAiO NO 


^Atr NO. 


onJT^/xtuRe. 


FREQUENCY - (CPS) 


1 1 


.1, r'l ’ • . • 


* ■ • , 1 - / ■ 

* 

1 

1 ( 

‘!' i‘. 

•Y*|l**f -j . -,-4 ^ . 


* • * t *-*M •< ■ 


. 1 
» 


/■•'I";’ 

■ i 

■ V '! il:‘' '• 

1 
































t'r*-! 




























niLB.h'fNE McCormick 

773 ~PCI 3 


cuiiovf 


UST ITIM 


ttii.io 


PAITMa 


SERIAL NO 


input UVEL 


accueromctu no 


OM.'TC/xru^SL 


location 




4 5 6 7 8 91000 


FREQUENCY - (CPS) 



* * 

• • • » • 

*. J J T . « 

1 r~>-: : '■ 

T- 


. ' t“*’n 

- 

J « 1 • 1 1* » f f* 


T-n ’ ! "i 

. . 1 u 
_l^L- 

n , 1 ; . 

» : 

• •: 

1 ' 

♦ 4 I » ' t 
■ 1 ! • • 1 

• • « (4 • 1 •••* •• t • 

• . * 1 i » * 


M,:.- 

' 1 ! ! : 1 ■ 1 .• *V- 

m 
























imfflnBRBRBiisin! 


cuSTOMtR7£JL£DyA/£ nc CoMlQ^ 

MJO NO. ^773j:i^ACUI ^ 

TtST HEM SRFET/d^RMIUCiLe. 

PART NO. _ BJCJBO r 

SERIAL U0^0013—±PClAQ _ ij 


INPUT LEVEL 


ACCElEROHUm NO. 


location 


4 5678 91000 


FREQUENCY - (CPS) 













Bansi 

nmran^ 


liBSBStllSBIISI 


0AJ_7^XT-y/?£L 


location 




4 s 6 7 8 91 000 


FREQUENCY - (CPS) 


iS53W 




iKCltBlSfl 
















iiunpIS 











inmiintl 



|Mr4- -8-t-U- 

l: 

li 1;'^ . 


ill? (Ht 

■ 

!:i-::..ilj 

.l,u. r\*t 

» 1 • 

' . • • 1 
li/t-iai 

jl 




! ' !■*•!'' ■ 

i’lTt- }t^ 
1 ' ■ * 1 ' 

k i I • 

•• ^ i -j 

|:;;!:;,;r 

1 ' , 1 ' I'l 

!,•!;• I'l 1 
*•»»»• 

• ‘.ll 

|.|.,,':|,;J. 

' 1 ' ' *i' i 

'!!!■.: i! 

I ' ii.i 
I'l • ' 1 • 
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P. 0. Box 6 

Hollister, California 95023 


Subject : 


Training Procedure, DTP 816780. Rev A ATP ® 

Rsvl.lon, .„d 235041, „„ ^ 


C-4918-577-irand'*c-49i8S77-Io7** ^ McCormick Selph letters 

able, pending incorpore?io";rtie1c!lof 

ance Test Procedure ATP 816780: ® comments into the Accept- 


Paragraph 3 .1.2. Environmental T^«^c 
The word "lead" should be changed to "leak." 
I’* Paragraph 5. 7.5 .2 


removed or replaced ^with^"AUnc^!"”°'^'* ’igniter" should be either 


.Paragraph 3.1.4 Destructive Tests 


and table " Vf ^sr/^SFc'^pec^fl^^lJ^J^SSJ^J^ 
d. Table I 


test, of tebirn^f NAM/J!^jrspeclflc^l^rfSA 00465 ?'‘“‘’'' 




'A 






e . General 


A Destructive Test Samples paragraph must be added equal 
to that in NASA/MSFC Specification 10A00A65. 

Richard L. Beck 

Contracting Officer's Representative 
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DTP 816780 

DKVELOPMTNT TEST PROCEDDRI' 


1.0 S COPE 

This tlocunksnt defines the testa, teat conditions And test procedures 
for development testing of a SAfety And Arming Device (S*.A) TMo/S 
PN 816780 to demonatrAte compliance to NationAl AeronAvitica And SpAce 
Adminisv ! ation (NASA) Specification 10A00465, 

2 . 0 AP PUCA I ALE DOCUMENTS 

2.1 PRECEDENCE OF DOCUMENTS 

In the event of conflict between the requirements of this document and 
the specifications referenced herein, this document shall take precedence, 

2 . 2 documents 

The following docuntents of the issue and date indicated toim a p<trt I'f 
this procedure to the extent specified herein. Docum«M»ta jud identified 
herein by a revision date, letter or amendment shall be of tt\e iasv»e 
in effect by contract on date of this procedure .approval. 


SPECIFICATIONS 

M1L-Q-9858A Reqvilren\ents , Ouality Program 

16 December 1963 

MTI.-C-45662A Keqvii rentents , Calibration System 

9 February 1962 


STANDARDS 

Mlh-STD-453 (1 ) Inspection, Radiographic 

4 Septeml'er 1963 

M11.-STD-831 Teat Reports, Prepar.at ion of 

28 August 1963 


MIL- STD- 8 IOC 
10 March 197S 


Environmental Teat Mtd hints 


L 


2.2 


DOCUMENTS (Continued) 
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I 

111 


ii 
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II 
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OTHER PUBLICATIONS 

Rockwell International Docuniynts 

MT0501-505 Inspection Neutron 

25 July 1975 


Radiography 


Teledyne McCormick Selph Drawings 


816780 


Safety and 


Arming 


Device 


General Electric 


NEDO-12121 
May 1974 


Neutrograph, Service, Quality Control 
Procedures and Specifications 


Others 

10A00485 

10A00487 


Bracket, Safe and Arm Device 
Debris Shield 
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3.0 


TEST requirements 


DTP 816780 


The devolopnvpnt test proqram will consist of the following tests: 

«. Structural Integrity (Fraviroentation) Tests. 

b. Explosiv*’* Train Tests. 

c. Full Scale Safety and Arming Device Tests. 

STRUCTURAL INTEGRITY TEST 

These tests are to demonstrate that there is no f ravimentat ion of the 
Ska body or rotor in the case of inadvertent firing of the NSI 
detonators with the rotor in the "safe" position. The test units 
will consist of partially assembled SiA devices less switches, 
wiring, drive train and other non-essential components. The test 
is to be conducted j>or paragraph 6.0. 

3.2 EXPLOSIVE TRAIN TESTS 

These tests are designed to optimijte the explosive le.ad conf iguratlon 
and demonstrate reliable operation of worst case conditions of 
explosive lead (rotor) p^tsition; explosive le.ad load variations, 
interf.ace gaps and low temperature. Test haniware will consist of 
explosive leads in simulated rotor and bodies as shown in Fiviure 1. 

The teat quantity and configurations are given in Table I. The test 
will Ih? conducted per paragrav>h 7.0. 

3*3 FULL SCALE SAFETY AND ARMING DEVICE TESTS 

These tests are to verify that the S&A design will meet basic environ- 
mental and performance requirements prior to undertaking the 
qualification progr.im. These tests will be pt»r formed vising full 

scale S&A di^vices. The teat quantity and sequence is given in 
Table II. 
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TAIU.E I 

EXPLOSIVE TRAIN CONFIGURATION TEST 


Typo Teat 


Tost Ouantity (45 Total) 


Toat Group No 
Tost Ouantity 


Variables 


EXPLOSIVE LEAD LOADING 
Normal load 
Under lovid 
Over load 


EXPLOSIVE LEAD POSITION 
In-Lino 

Displaced (anqular) 


DETONATOR/EXPLOSIVi: LEAD GAP 
Normal 
Maxinum\ 


explosive lead /CDF GAl 
Normal 
Maximum 


TEST TEMPERATURE 
Ambient 
-65*F 


L%inKTlie Rt> I lability Test 
Starting limits shall be 
Load Position. 
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TABLE II 

full-scale safe and arm tests 


DTP 816780 

Paragraph Test Quantity & Soquen^'e 


Group I 


Group II 


Examination of product 

X-Ray 

N-Ray 

Leak 


Aml’>ient Temperature 
Electrical Checkout 

8.1 

2 

Sinusoidal Vibration 

8.2 

2 

Random Vibration 

8.3 

2 

Shock 

8.4 


Leak 

5.4 

2 

Low Temperature Function 
— Armed 

8.5 

1 

High Tomj'erature Function 
””Saf e 

8.5 

1 


Testing is to bo pt>rforrood on complete S&A devices 
(TMc/S P/N 816780 - MSFC 10A00465) 
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^ALITY ASSURANCE PROVISIONS 


DTP 816780 


test division 

The test division is under the jurisdiction o( the ouslity Assurance 

-t.,ndsr“s 

not r f duality Assurance Manual. All test instructions 

whi procedure are contained in TMc/S Quality Manual 

ich reflects the requirements of MIL-Q-9858. 

TEST RESPONSIBILITY 

unless deviations are authorised hy the custonu-r, testing will 
acconpUshed by THc/S in accordance with this procedure. 

A. TMC/S will use their facilities or other laboratories 
acceptable to the customer. 

b. The customer m.,y monitor and perform inspections, etc. 
as stated in the specifications. 

c. The custonu-r representative shall be notified at least 
two days in advance of start of testinq. 

TEST CONDITIONS 

Test l^‘>°'-«‘>ry conditions shall be an atmospheric pressure of between 
28 and 12 inches of sw-rcury (711.2 - 812.8 nm, „u) , a temperature 

of between *60T and *90»F (16 - 32-C) , and a relative lusnidity 
Of not more than 90%. 

TEST EQUIPMENT 

Except when sul.stitutions becrw .absolutely necessary, the described 
cat equipment shall be used. If equipnu-nt sul^stitutions are 

necessary, equipment of equal or superior accuracy shall be used, as 
approved by the Test Supervisor. 


CM 



^ 1 

0 - 






The accuracy of instruments and facility type test equipment used to 
control and monitor test parameters shall be calibrated periodically. 
The accuracy of special test equipment used to control and monitor 
test parameters shall be validated periodically and the period for 
validation shall be less than the calibration period of the instruments 
contained within the special equipment. 


Calibration for all measuring and test equipment shall 
be in accordance with TMc/S Quality Assurance Manual and 
MIL-C-45662. 


SAFETY 


TMc/S safety practices shall be followed. All test equipment and 
personnel shall be adequately protected and barricaded. 


A test report shall be submitted within thirty (30) days after 
completion of development testing at TMc/S siiowing the results of 
each test. This report shall show evidence of satisfactory completion 
of all testing performed on the units. 


All data, charts and reports generated as objective evidence of 
product conformance to the applicable requirements shall be retained 
by TMc/S. 


ACCURACY OF TEST EQUIPMENT 


DTP 816780 


TEST REPORTING 


TEST DATA 
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NONDESTRUCTIVE TESTS 


EXAMINATION OF PROIXJCT 


NASA Specif iCAtion 10A00465, paraqrAph 4. 4. 2.1 


Nu.nl^er of romf>onont8 (See Table II) 


Four (4) S fc A Devices, TMc/S PN 816780 


Test Requ i rement 


All covixivnents shall be carefully examined to verify critical 
dimensions, workmanship, use of proper materials and finishes, 
and absence of visible defects. 


Examination shall be conducted, evaluated, and certified by TMc/S 
ina^H'Ction ^n^rsonnel. Any unit which does not nk»et the requirement 
of the examination shall be rejected. However, the component may be 
reworkoi.1 and resul'mitted for inspection. 


r ' 

r-, - 'f 


■ — T r 

] 1 

1 1 

1 

\ 1 
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radiographic (X-RAY) INSPECTION 


NASA Specification 10A00465 
MIL-STD-453. 


Nuinber of Un-i <-q 


Control Nuinber 
Job/wo Nuinber 
TMc/s Part Nun] 
NASA Part Numbt 


Lot Nuinber 
Serial Nuinber 
Current Date 


uipment 


equipment used shall be 


f 


i 


.;1 



j 

"I 
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Evaluation 


^^^uxographxc records shall be e 
personnel to see thet they sre 
that quality and clarity of the 
inspection of the internal comp, 
he inspector shall ascertain tl 
present and are complete. 
Criteria for acceptance and rej< 
the film shall be as follows: 

) Cut~of-position components. 
2 Presence of manufacturing 1 
Massing components such as 
4) Excess materials such as so 
A unit which does not meet the r 
Shall be rejected. However, the 
possible and reinspected. Recor< 
rework . 

Certification and one (1) set of 
maxntained in TMc/s Quality Assur 
TMc/S when reauej?f«H 


upon review of 


ray negatives will be 
ce files for review a 


each unit shall 






T 







* -■'« 1 

k 

i 1 

k ! 

1 

! 

^ -V, 

1 1 > 
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5.3 


5.3.1 


a. 

b. 

c. 


5.3.2 


5.3.3 


d. 

e. 


f. 
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neutron (n-ray) inspection 
R eference 

NASA Specification 10A00465, Paragraph 4. 4. 2. 2. 2. 
RIC Specification MT0501-505. 

General Electric Procedure NEDO-12121, Class I. 

NuirJjcr of Units (See Table II) 


a. All explosive leads 

b. Four (4) each S&A Assemblies. 

Test Requirement 

Each unit shall be neutron radiographic inspected to 
the requirements of RIC Specification MT0501-505 and 
General Electric Procedure NEDO-12121, Class I. 

Each S&A Assembly shall be N-rayed in two views, with 
views 900 to 1200 longitudinal axis. 

Each explosive lead shall be N-rayed in one view 
perpendicular to the longitudinal axis. 

Two negatives shall be made of each view of each device, 
The following identification, as a minimum, shall be 
permanently attached to each film or negative: 

Control Number Lot Number 

Job/wo Number Serial Number 

TMc/S Part Number Current Date 

NASA Part Number 

N-Ray will be taken prior to the installation of any 
name plates. 


5.3.4 


a. 


Evaluation 

Radiographic records shall be examined by qualified 
personnel to see that they are properly identified and 
that the quality and clarity of the radiograph permits 
inspection of the internal components of the assembly. 
The inspector shall ascertain that certifications are 
present and are complete. 
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Evaluation (Continued) 
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‘he film shIll'bras"foirolr^'''“°" 

2) Sh!dl"’'ir”s'"'' charges. 

- e=^ioslve 

3) Charge density variation 

to OetermL rZT >- ‘^-titied 

°---po:i^e?:r:-^^ 

— - -‘«iale. 

8) Excess m-it ^ ^ spacers and washers. 

A unit which does not milt tL^re^^u^' adhesive, 

shall be rejected. However th inspection 

possible and re-in<s j ^ reworked if 

rework. Pected. Record must be made of each 

Certification and one (l) set of n 

"maintained in the TMi^/c: ^ ^ ^ negatives will be 

The accept/reject stlt! ^^-^-ance Files for review, 

‘h® final acceptance iog/ recorded on 


5.4 


LEAKAGE 
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5.4.1 


Reference 


a. NASA Specification 10A00465, paragraph 3.3.4. 

Number of Units (See Table II) 

Four (4) f:ach S&A Assemblies. 

Test Requirement 

The unit shell have zero leakage for two (2) minutes at one (1) psia 
pressure (61,000 ft. altitude equivalent). 


Test Equipment 


Name 

Vacuum 

Pump 

Manufacturer 

Cenco 

Model 

30 

Accuracy 

N/A 

Calib 

Interval 

N/A 

Range 
0-30 in 

Vacuum 

Gauge 

Matheson 

63-4101 

+0.5 in. Hg. 

Yearly 

Hg. 

0-30 in 

Vacuum 

Chamber 





Hg. 

(Cradle 

Type) 

TMc/S 

N/A 

N/A 

N/A 

N/A 


Test Procedure 


a. Fill the vacuum chamber with distilled water to the 
level indicating line. 

b. Reduce the air pressure above the water to 0.5 inches of 
mercury (in. Hg) for at least two (2) minutes to boil off 

trapped air in the water. Water temperature should be 
plus 50® to 70®F. 

c. Attach the unit to the side wall of the vacuum chamber. 
NOTE; With the vacuum chamber rotated in the "no-test" 

position, the unit shall be above the water level. 
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® • 0 STRUCTl .^AL INTEGRITY SAFETY TEST 

6 . 1 Rof»»ronco 

TMc/S Protirnm Tost Outline, Doounaont 816780, 
pnrnaraph 2.1.1 (d) . 

6 . 2 Number of Units 

Two (2) AS8eml>lio8 shnll be tested. 


Teat t'quipnk>nt 


N.nme 


Power Supply 
Debria Shield 


Mnnuf. tcturor Mode 1 

(Tnn) (T»n) 


Accuracy 


NASA 


10A00487 


Calib . 
Interval 


** * ** R ^quirenkMAt 

When the NSI Pt>tonator is installed into the S&A body and fired 

with the rotor in the "safe" jK>aition there shall be no f raumentation 
of the body or rotor. 


<i' 

^ li 


6*5 Test Proceilure 

a. Ulentify the ty^H' of test on the data sheet. 

b. Install two NSI detonators into the body ports and torque 
tA' 115-120 inch-pounds. 

c. Adjust firinu power supply to (TOP). 

d. Kite NSI detonators by applying (ThP) to the detonators. 

K.valuat ion 

Kx.amine test it«'m and note any of tite followinq conditions: 

a. Body intact. 

b. itody and/or rotor fraumented. 

c. Ns t tlf'tonators «'xpell«'d. 
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Evaluation (Continued) 

Fragments ejected through vent holes retained by 
debris retainer or expelled. 

Explosive leads initiated or intact. 

CDF line initiated or not. 
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explosive train tests 
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Reference 

a. TMc/S Program Test Outline Document 816780, 
paragraph 2 . 1 . 1 . 

Nun\ber of Units (See Table I) 

Forty-five (45) tests will be porforsw,d. 

Test Equipment 


Name 

fairing Unit 


Manufacturer Model 


NASA 


C72-0833 


'•'* Test Requiremonf 

Perform forty-five (45) tests of the explosive train 
end confiquretions are identified in Table 1 . 

^ ^ Test Procedure 


Test parameters 


Identify type of test on data sheet. 

into test body at 115 to 120 inch- 

be“"s“.!rn 'f"" i""''-P°“nOn- Attaeh 

InltiL! th tnpn 

he NSI detonator using the NASA firing unit. 

Evaluation 


Evaluation shall be established during developn,ent 


testing. 









AMBIENT TEMPERATURE ELECTRICAL CHECKOUT 


NASA Specification 10A00465, paragraph 4.3.10 


Units to be Tested 


Four (4) each (Groups I and II) 


Test Equipment 


Calib. 

Interval 


Name 


Manufac turer Model 
Perlcins 


Power Supply 


TVCR- 

040-15 

901 

1000 

9 31 

1620 

502 


D.C. Voltmeter 


Weston 


3 Months 
3 Months 
3 Months 
3 Months 
3 Months 


Countr I Timer 
Ammeter 
Megohmmeter 
Oscilloscope 


Monsanto 


Weston 


+ 0.015A 
+ 5 megohms 
+ 12 mv 


Test Requirement 


Perform all Electrical Checkouts at standard ledjoratory 
^unbicnt test conditions. Cycle the S«iA device from Safe to Armed to 
Safe four (4) times each at voltage inputs of 24 Vdc, 28 Vdc, and 
32 Vdc. The current required to actuate the solenoid or motor shall 
be monitored and recorded with each application of power. Elapsed 
time for 90° rotation shall not exceed 250 msec. 


L 1. f 1 

1 1 1 — 1| 





FULL-SCALE 

SAFETY AND ARMING DEVICE 

DTP 816780 
DEVELOPMENT TESTS 
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Tost Procediir#. 
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Usimj externAl electricil *•,... 4 .. 

-pply h.vi„, „ .^ro^iZlTy iTtTas' 

‘Jnuneter. rocordina instrum * y to 35 vile, volt-ohmetor , 

chocHout procedure, ,h,u L pe'rrolr^'’’^^"' 


A. 


b. 


c. 


Connect external electrical j .. 

- 'r;rr" •“ •■'•■> 

CAUTION NOl’E: 

the safety and arming device should be in the 'SAFE. 

POSITION WHEN RPPPTVL.rx . * SAFE" 

IT SHAl I nv * ^’**^*^ completion OF CHECKOUT 

IT M 1 AI.L BE RETURNED TO THE -SAFE" POSITION e.,. 

r::sT?" 

-H^VED by the UICAL^Ll^YrATM:;"™' " — 

NOTE I Powt'r i ^ ^ 

owtr applied ^eros, pin, k and H win rotate rot 
from SAFE to ARMI:d l-ooltion and 
pin. R and M „m ‘late t' 
position. 

Cycle Safety and Arming device, from saff ,o ,vm 
four (I) timee. The volt a,. *° 

•>nd 32 Vdc. The on re! r 

•hail not exceed 3 '"r " 

current reouired to t '««• “-e 

tquxud to actuate the solenoid ah^ii i 
and recorded with u snail be nx^nitored 

-«e i, no .ri;:!:::,:: r.:::::: :: -- 

time. Elapued time for .0. t "H-asurlnu rotor response 

™IUi,econds at“rvdc! " " 

Make circuitry check at each position 

(fiqure 2): P^'sition, as noted 

1 ) With the rotor in tho njapv ix 

-tcuits. G-H. N-N. p-RtdTr‘’:-etrt:"'/^"‘-‘- 

o'::;::?:;" 

R M resistance check across pins j-h k-L 

R-N and T-U should indio^f . - ^ K L, 

indicate an open circuit 
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2) With the rotor in the ARMED position, chec)c the following 
circuits t J-H, K-L, R-N and T-U. The pin-to-pin voltage 
drop should be less than 750 millivolts at a current of 
2.5 amperes. A resistance chec)c across pins G-H, K-N, 

P-R, and S-T should indicate an open circuit. 

NOTE: Upon completion of check, return rotor to SAFE position. 

d. After disconnection of the 28 Vdc power source make an 

insulation resistance check using a megohmoter. The insulation 
resistance between the current carrying parts and the case 
shall be greater than 100 megohms at 500 Vdc. Points to be 
checked shall be the following pins to case: F, G, H, >T, 

K, L, M, N, P, R, S, T, and U. Do not check insulation 
resistance through anodized surfaces of the body. 

e. With the unit in the SAFE position, check the following 
circuits, F-M and V case. The pin-to-pin and pin-to-case 
voltage drop should be less than 750 millivolts at a current 
of 2.5 amperes. 

NOTE; The exterior surface of the device Is anodized. Check 
pin V-case at the PT02H-14-19P connector only. 

f. With the rotor in the SAFE position, verify that an open 
circuit exists between the following pins: 


V-A 

V-D 

V-G 

1 

> 

V-N 

V-S 

V-D 

V-E 

V-H 

V-L 

V-P 

V-T 

V-C 

V-F 

V-J 

V-M 

V-R 

V-U 



FICJSE 2. SAFETY AND ARMSMG DEV5CS - SCHEMATIC DIAGRAM 
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8.2 SINUSOIDAL VIBRATION 

8.2.1 Reference 


a. NASA Specification 10A00465, paragraph 4.3.6, 

8.2.2 Units to be Tested 

Group I - Two (2) each (See Table II) . 

8.2.3 Test Equipment 

A list of the test equipment used will be in the test report provided 
by the outside test laboratory conducting the vibration test. 

8.2.4 Test Requirements 

Each unit shall be mounted onto the vibration table as shown in Figure 
3. Subject each unit to the vibration levels and duration shown in 
Table III. The specified levels shall be applied at laboratory ambient 
condition with the unit in the ARMED position. One sweep shall be 
performed in all three mutually perpendicular euces of the unit. The 
sweep rate shall be 3.0 octaves per minute. The switch position shall 
be monitored during tne test. After each axis of vibration, the unit 
shall be rotated from ARM to SAFE to ARM. The elapsed time for each 
90 degrees rotation shall not exceed 250 milliseconds. 

TABLE III 

SINUSOIDAL VIBRATION 


Rate 

Frequency (Hz) 

Level 

Three (3) 

3.0 - 8.5 

0.80 in. d.a 

Octaves per 

8.5 - 35.0 

3.0 g's peak 

Minute 

35.0 - 50.0 

1.0 g peak 


NOTE: Test tolerances per MIL-STD-810. 




i l l i i -n 


Attach the unit to the vibration fixture as shown in 
Figure 3 and record bolt torque value • 

Take a typical photograph (axis optional) of the test 
set-up. 

Subject each unit to sinusoidal vibration at levels 
specified in Table III euid in each of the three mutually 
perpendicular axes of the unit as shown in Figure 3. 

Cycle the unit from ARM to SAFE to ARM after completion 
of each axis of vibration. 

Record number of cycles and elapsed time for each 90 degree 
rotation. 

Monitor the S&A switches during vibration for indication of 
rotor rotation greater than 7.5®. 


Evaluation 


visible damage shall be observed. 

There shall be no rotor rotation greater than 7.5". 

The elapsed time for each 90 degree rotation shall not 
exceed 250 milliseconds and the switches shall properly 
indicate rotor position. 

All units shall next be subjected to random vibration. 
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160 -lOL 
5338-43 
1303-48H 
'orque 
Inch lbs 


8.3 


RANDOM VIBRATION 
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8.3.1 


Reference 


a. 

b. 


NASA Specification 10A00465, paraqraph 4.3.6. 
MIL-STD-810. 


8.3.2 


Units to be Tg s ted 


Group I - two (2) each (see Table II). 


8.3.3 


Test Equipment 


A list of the test equipment used will be in the test report provided 
y the outside test laboratory conducting the Random Vibration Test. 


8.3.4 


Test Requirements 


Each unit shall be mounted onto the vibration table as shown in Figur 

T-le ‘n 

able IV. The lift-off and boost random levels of Table IV shall 

e applied for the time durations specified in Table IV with 

the unit in the armed position. The re-entry random vibration 

level Of Table IV shall be applied for the time duration specified 

U IV with the unit in the SAFE position. All testing shall 

be at laboratory ambient conditions. The switch position shall be 

monitored during the test. After each axis of vibration the device 

Shall be cycled from SAFE to ARMED to SAFE. The elapsed time for 

!h,nT‘"°" ".illiseconds. All test tolerances 

Shall be per MIL-STD-810 except the lower spectral density 
tolerance shall be minus 30 percent. 




0 

3 

fj 

y 

y 

B 

i 

S 

I 

1 
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TABLE IV 



1. Lift-Off Random Vibration Criteria (a) Test duration (60 sec/axis) 


Y AXIS (ARMED POSITION) 



20 

Hz 

0 

0. 

075 g^/Hz 

20 

40 

Hz 

0 

+3 

dB/Oct. 

40 

54 

Hz 

@ 

0. 

15 g^/Hz 

54 

- 100 

Hz 

0 

+9 

dB/Oct. 

100 

- 170 

Hz 

0 

0. 

95 g^/Hz 

170 

- 2000 

Hz 

@ 

-3 

dB/Oct. 


2000 

Hz 

0 

0. 

082 g^/Hz 


Composite ■ 22.2 grms 


X AND Z AXES (ARMED POSITION) 
20 Hz 0 0.040 g^/Hz 
20 - 40 Hz @ +3 dB/Oct. 

40 - 280 Hz @ 0.08 g^Hz 

280 - 400 Hz § +6 dB/Oct. 

400 - 800 Hz @ 0.16 g^/Hz 

800 - 2000 Hz 0 -6 dB/Oct. 

2000 Hz 0 0.026 g^/Hz 
Composite - 13.2 grms 


2. Boost Random Vibration Criteria (b) Test duration (120 sec/axis) 


Y AXIS (ARM1:d POSITION) 

20 Hz 0 0.14 g^Hz 
20 - 40 Hz 0 +3 dB/Oct. 

40 - 53 Hz 0 0.28 g^Hz 

53 - 100 Hz 0 +6 dB/Oct. 

100 - 170 Hz 0 1.0 q^/Hz 

170 - 2000 Hz 0 -3 dB/Oct. 

2000 Hz 0 0.09 g^Hz 


X AND Z AXES (ARMED POSITION) 



20 

Hz 

0 

0. 

028 g^Hz 

20 

40 

Hz 

0 

+3 

dB/Oct 

40 

95 

Hz 

0 

0. 

056 g^/Hz 

95 

- 250 

Hz 

0 

+ 3 

dB/Oct. 

2 50 

- 440 

Hz 

0 

D. 

15 g^/Hz 

440 

- 500 

Hz 

0 

+9 

dB/Oct . 

500 

- 800 

» z 

0 

0. 

22 g^/Hz 

800 

- 2000 

Hz 

0 

-6 

d B/Oc t 


2000 

Hz 

0 

0. 

035 g^/Hz 


Composite ■ 15.2 grms 


Composite » 22.9 grms 
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TABLE IV 
(Continued) 


Reentry Random Vibration Criteria Test duration (90 sec/axis) 


X AND Z AXES (SAFE POSITION) 
20 - 40 Hz 0.75 g^/Hz 

40 - 60 Hz § -12 dB/Oct. 

60 - 400 Hz ^ 0.13 q^/Hz 

400 - 2000 Hz § -3 dB/Oct. 

2000 Hz 0.026 g^/Hz 


Y AXIS (SAFE POSITION) 

20 Hz 0 0.50 g^/Hz 
20 - 40 Hz @ +3 dB/Oct. 

40 - 60 Hz 0 1.00 q^/Hz 

60 - 75 Hz 0 -12 dB/Oct. 

75 - 230 Hz 0 0.3d g^/Hz 

230 - 500 Hz 0 -12 dB/Oct. 

500 - 1000 Hz 0 0.017 g^/Hz 

1000 - 2000 Hz 0 -6 dB/Oct. 

2000 Hz 0 0.0042 g^/Hz 
Composite ■ 11.9 grms 


Composite ■ 12.2 grms 
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Test Procedure* 
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a. 

b. 

c. 

d. 

e. 

f. 

g. 

h. 

i. 

j* 

k. 


Attach the unit to the vibration fixture as shown in Figure 
3 and record bolt torque value. 

Test conditions are laboratory ambient. 

Perfom, an equilization run prior to the actual test. 

ibration shall be applied along the three (3) mutually 
perpendicular axes of the unit as shown in Figure 3. 

Place the unit in the armed Positon and vibrate at the 

ift-off levels specified in Table IV for sixty (60) 
seconds per axis. 

Vibrate the unit at the boost levels specified in 
Table IV for one hundred twenty (120) seconds per axis. 

Place the unit in the SAFE position and vibrate at the 

reentry levels specified in Table IV for one and one-half 
il.5) minutes per axis. 

Record all power spectral density levels. 

Cycle the unit from SAFE to ARM to SAFE after completion 
or each axis of vibration. 

Record number of cycles and elapsed time for 90 degree 
rotation. 

Monitor the SSA switches during vibration for indication 
o rotor rotation greater than 7.5®. 


8.3.6 


Evaluation 


a. 

b. 

c. 


d. 


No visible damage shall be observed. 

There shall be no rotor rotation greater than 7.5» 

The elapsed time for 90" rotation sh.,11 net e.tceed 

250 milliseconds and the switches properly indicate 
rotor position. 

subject both units to the lea)cage test (paragraph 5.4) 

upon completion of random vibration and to the remaining 
tests listed in Table II. 
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8.4.1 


SHOCK 


Roferonre 
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a. NASA Specification 10A00465, paragraph 4.3.9. 


8.4.2 


Units to be 


Group II - two (2) each (see Table ll) 


8.4.3 


Test Equipment 


A list of the test equipment used will be in 

by the outside test laboratory conducting the shocrteHr"' 


8.4.4 


Test Requirements 


f-ture 3S Shown in Ki.ure 

3. subject the unit to the shock criterin spociCed in Table V Test 
conditions Shan be laboratory anbient. The unit shall be ,n ^he 

SAFh position The switch position shall be monitored durin, the test 
After each axis of shock the device shall be ^ ^ ^ 

to SAFF The elt.. ^ ^ ^ cycled from SAFE to ARMED 

The elapsed time for 90® rotat-ien 
milliseconds. rotation shall not exceed 250 


8.4.5 


Tost Procedure 

Attach the unit to the test fixture as shown in rluure 3. 

place the unrt the the SAFf position, and record bolt 
torque value. 

Test conditions are laboratory ambient 

All units shall subjected to two shock in^acts in the 
A, Y, and Z axis shown in Figure 3. 

object each unit to the Ordnance. 'sRB Water Landino and 
SRB Parachute deployment shock levels shown in Table V. 
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(Continued) 


Evaluation 


There shall be 
There shall be 
-^il shock test 
The elapsed tir 
ntillisoconds ar 
position. 
Subject both un 
completion of r 
listed 


greater than 7.b 
‘igo upon completion of 


rotation shall not oxc 
switches properly indicate 


leaKago test (p, 
vibration and to the 

in Table li . 

TAI^LE V 

shock criteria (2 SIKVKS/AXIS. 

Ordnance Shock 
50- 100 Hz at 12 dB/oct. 

100 HZ at 04 G's peak 
100- 4,000 Hz at 6 dB/oct. 
•>,000-10,000 Hz .at 1,875 G’a peak 


5iragraph 5.4) upon 
remaining tests 


SRn Water Landing 


r<at eral Axf»s 

Sine Pulse 
i’a Peak Amplitude 
msec Duration 


«ait Sine Pulse 
30 G's Peak Amplitude 
150 msec Duration 


SRB Parachute Deployment 
Longitudi nal Axis 

Laterial Axoia 


Half Sine Pulse 
^ G's Peak Amplitude 
300 msec Duration 


Half Sine Pulse 
11 G's Peak Amplitude 
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FUNCTION TESTS 
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8.5.1 Reference 

a. NASA Specification 10A00465, paragraph 4.3.12/4.3.15, 

8.5.2 Units to be Tested 

Group I - one (1) each function ARMED at plus 20 + 5®F. 

one (1) each function SAFE at plus 165 + 5“F. 

Group II- one (1) each function ARMED at plus 20 + 5“F. 

one (1) each function SAFE at plus 165 + 5®F. 

8.5.3 Test Equipment 


Name 

Manufacturer 

Model 


Detonator Cartridge 

SOS 

ME453-0021 

Supplied by NASA 

CDF 

N/A 

N/A 

Supplied by NASA 

Al. Tubing 

N/A 

6061-0 

.125 OD X .020 Wall 

Firing Unit 

NASA 

C72-0833 

Supplied by NASA 

Debris Shield 

NASA 

10A00487 



8.5.4 Test Requirements 

One (1) unit from Group I and one (1) unit from Group II shall be in 
the ARMED position and functioned at plus 20®F. One (1) unit from 
Group I and one (1) unit from Group II shall be in the SAFE position 
and functioned at plus 165«>F. The test set-up shall be per Figure 4 

8*5.5 Test Procedure (See Figure 4) 

a. Torque the NASA supplied detonator cartridges into each 
S&A device as 115-120 inch-pounds. 

b. Install the 10A00487 debris shield ("SAFE" test only). 
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Test Procedure (Continued) 
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Torque the NASA supplied CDP test lesd sssertolies into each 
S&A device at 60-90 inch-pounds. 

Remove the protective wrap from each CDP assembly to expose 
ut least 1.62 inches of MDF. 

Install the 6061-0 aluminum tube over each section of MDP 
as shown In Figure 4 . 

Place the unit into the temperature conditioning chanber and 
expose the unit to the specified temperature {see “Unit to 
be Tested" paragraph) for a minimum duration of one (1) hour 
Cycle the unit from SAPE to ARM to SAPE while the unit is 
at the specified temperature. 

Record the number of cycles and elapsed time for 90 degree 
rotation. 

^move the unit from the chamber, and Initiate each detonator 

by the NASA firing unit within five (5) minutes after removal 
from the chamber. 


^ I' 


I ’v 


8.5.6 


Evaluation 


The elapsed time for 90 degree rotation shall not exceed 

250 milliseconds and the switches properly indicate rotor 
position. 

"ARMED" Function Test: The aluminum sleeve on each CDF 

test lead assembly shall be completely ruptured to 
indicate satisfactory operation of the test specimen. 
"SAFE" Function Test: The CDF line shall not have 

initiated. There shall be no fragmentation of the S&A 
body or rotor. 
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ACCEPTANCE TEST PTOCEDURE 

1.0 SCOPE 

This document defines the tests, test conditions and test procedures 
£or acceptance testinq of a Safety and Arming Device (S&A) TMc/S 
PN 816780 and Explosive Lead Assembly TMc/S PN 817187-1 to 
demonstrate compliance to National Aeronautics and Space Admini- 
stration/Marshall Space Flight Center (NASA/MSFC) Specification 
10A00465. 

2.0 APPLICABLE DOCUMENTS 

2.1 PRECEDENCE OF DOCUMENTS 

In the event of conflict between the requirements of this document and 
the specifications referenced herein, this document shall teOce 
precedence. 

2 . 2 DOCUMENTS 

The following documents of the issue and date indicated form a 
part of this procedure to the extent specified herein. Documents 
not identified herein by a revision date, letter or amendment shall 
be of the issue in effect by contract on date of this procedure 
approval . 

S PECIFICATIONS 

MIL-Q-9858A Requirements, Quality Proqreun 

16 December 1963 

MIL-C-45662 Requirements, Calibration System 

9 February 1962 

STANDARDS 

MIL-STD-453 (1) 

4 September 1963 

MIL-STD-831 
28 August 1963 

MIL-STD-810C 

10 March 1975 

-1 


Inspection , Radiographic 
Test Reports, Preparation of 
Environmental Test Methods 


♦ f 


2.2 


documents (Continued) 
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OTHER PUBLICATIOMS 

Rockwell Int>.rn««. |onai Docum^n^., 

MT0501-505 ~ 

25 July 1975 Neutron Radiographic Inspection 


TMc/S Drawin<|a 

816780 

817187 


NASA/MSFC 

10A00465, Rev. c 
19 July 1977 


NHB 5300.4 
July 1971 


(1C) 


(B) 

Safety and Arming Device 
Explosive Load Assembly 


sy.ten spicrsiu^tle SouS*Sc\lr 

Booster, Specification for 
^UcitlOT Quality Assurance 


(B) 
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3.0 


TEST REQUIREMENTS 
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3.1 ACCEPTANCE TESTS 

Non-d«8tru<Jtlve and destructive acceptance tests are to be performed 
per Table I for S&A Devices and Table II for Explosive Leads. 

3.2 LOT SAMPLE PLAN 


Destructive test lot sample plan for S&A Devices and Explosive 
Leads shall be as follows: 

Sample Site** 

10 

10 plus 11. of quantity above 90 
17 plus 9.2% ef quantity above 150 
29 plus 8.2% of quantity above 280 
47 plus 4.3% of quantity above 500 
77 plus 2.3% of quantity above 1200 

•Lot else tquals sample siie plus usable units. 

**^^®ctional sample sizes below 0.5 shall be rounded downward 

sample sizes 0.5 and above shall be rounded upward. 


Lot Size* 
1-90 
93-150 
151-280 
281-500 
"501-1200 
1201-3200 




TABLE 1 

ACCEPTANCE TEST 
S6A DEVICE 


ATP 816780 


Test 


Examination of Product 
Radiographic (x>ray) 
Radiographic (n-ray) 
Acceptance Vibration 
Leak 

Temperature 
Electrical Cycling 

Ambient Temperature 
Electrical Check-out 

Vibration 

Tempe rature-Humldl ty 

Ambient Temperature 
Electrical Checkout 

Ambient Function ARMED 

Ambient Function SAFE 


Specimen 


Entire Lot 
Entire Lot 
Entire Lot 
Entire Lot 
Entire Lot 

Entire Lot 

Entire Lot 


All Samples* 4. 4. 3. 2 
All Samples* 4.4. 3. 3 

All Seunples* 4. 4. 2. 5 
1/2 of sample* 4. 4. 3. 4 
1/2 of sample* 4. 4. 3. 5 


AS« rnc 

10A00465 ATP 816780 
Paragraph Paragraph 


4. 4. 2.1 5 

4. 4. 2. 2 5 

4.4. 2.2 5 

4. 4. 2. 3 

4. 4. 2. 4 

4.3.11 

4. 4. 2. 5 
4. 4. 3. 2 


TABI.E II 

ACCEPTANCE TESTS 
EXPLOSIVE LEAD ASSEMBLY 


Test 

Specimen 

TMc/S 

ATP 816780 
Paragraph 

Leak Test 

Entire Lot 

7.1 

N-Ray 

Entire lot 

5.3 

Ambient Function 

All Samples* 

7.2 


*Seunpllng to be per paragraph 3.2 of this procedure-If sample Is 
not divisible by two, the remainder shall be functioned In 
the ARMED position. 


J J _J 
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>UALITY ASSURANCE PRQVISIQMfi 


TEST DIVISION 


Unless deviations are au 
accon^llshed by TMc/S in 


NASA 


test conditions 


TEST EQUIPMENT 




. i. i 1 ! ! J ; ” I ^ ’ : 


ACCURACY OF TEST EQUIPMENT 


ATP 816780 





The eccurecy of instrument, and facility tvne te.t 
control and monitor test parameter, .hall Z 

.onitor te.^ parllel. shall 1 

period for caUbrT:! .Lu be i' Periodically and the 

the instrua^nt. contained uithin th': spe^aTeXtr^r 

*■ briT“'°"/“ ““ “'“ip™"* ehell 

snd 

4 . 6 SAFETY 

TMc/S safety practices shall be followed an .. 
personnel shall be adequately pro:“r„d“:r::::del:^^"“^^ 

4.7 test reporting 
the result! of each 1: 

of satlsf.^^ "‘’“'■i ’‘’“ii evidence 

satisfactory completion of all testin, performed on the units. 

^ • ® TEST DATA 




4.9 


TOLERANCE 


ATP 816780 


unless otherwise specified, the »«is«™ allowable tolerances shall 
be as follows: 


4.10 


Temperature 
Vibration Aitplitude 
Vibration Frequency 
Vibration Duration 
Vibration Con^site RMS 

UNIT MALFUNCTION 


+ 5*F (+ 3*0 
+ 10 % 

+ 2% or 1/2 Hz below 20 Hz 
+ 10 %' - 0 % 

+ 10 % 


A unit which does not s>eet the requirements of the nondestructive 
tests shall be rejected on an individual basis, however, the unit 
may be reworked, if possible, and retested. If the- unit passes 
the retest, it may be re-instated in the lot. 



by TMc/s 


NONDESTRUCT tests 


examination of product 


Reference 


ATP 816780 


a* TMc/S Drawing 816780. 

T.bi.. T . ... 

100. o, entire lot ot si* Oevlce. e„a sxploelve leeas. 


All units shall be carefully examineH 

din»„eione, quality of wor JanshiT use 7 

llniahes, and visible defects f “0 

pe TMc/s drawxng 816780, 


Evaluation 


Examination shall be conducted, evaluated a 
Inspection personnel. l“«ted, and certified 






a. NASA Specification 10A00465f paragraph 4. 4. 2. 2. 

b. MIL-STD-453. 


100% of the lot of S&A Devices only. 


All devices shall be X-rayed in accordance with MIL-STD-453. 

Devices with defects or inperfections shall be rejected. Each 
device shall be x-rayed in two views, with views 90* to 120® 
apart along the longitudinal axis. Two negatives shall be made 
of each view. One set shall be maintained in a permanent file 

by TMc/S. The second set shall be submitted with the lot acceptance 
data package. 


Test Eouipmen t 


The radiographic equipment used shall- be per MIL-STD-453, 


5.2.5 


Evaluation 


Radiographic records shall be examined by qualified personnel to 
see that they are properly identified and that the quality and 
clarity of the radiograph permits inspection of the internal 
components of the assembly. The inspector shall ascertain that 
certifications are present and are conplete. 

• » ' * 'V. 

The following conditions are considered defects: 


ATP 816780 


5.2.1 


Reference 


Number of Units 


ORIGINAL PAGL 
OF POOR QUALITY 


RADIOGRAPHIC (X-RAY) INSPECTION 




ATP 816780 


(Continued) 


ana unconsolidated charges 

Voids and gaps in and between charges. 

Charge density variations. 

Internal foreign material located in charges 
holes, etc. (Material and size should be id* 
determine resolution capabilities.) 
Out-of-position charges and components. 
Presence of manufacturing liquids and materia 
Missing components such as o-rings, spacers, 
Excess materials such as sni,?ar- ^ 
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NEUTRON (N-RAY INSPECTION 


NASA Specification 10A00465, paragraph 4. 4. 2. 2. 2 
RIC Specification MT0501-505, 


Units To Be Tested 


100% of the lot of S&A Devices 


Each S&A device and explosive lead shall be subject 
radiographic examination in accordance with MT0501- 
specific accept/ reject criteria shall be approved b 
copy of the radiograph is to be maintained in a per 
by TMc/S. The original neutron radiograph negative 
submitted with the lot acceptance data package. 


The following conditions are considered defects 


Missing, partial 
Voids and gaps i: 






ATP 816780 

Evaluation (Continued) 

Charge density variations. 

Internal foreign material located in charges, flash 
holes, etc. (Material and size should be identified to 
determine resolution capabilities.) 

Out-of-position charges and components. 

Presence of manufacturing liquids and materials. 

Missing components such as o-rings, spacers, and washers 
Excess materials such as solder, flux, and adhesive. 




5.4 


ACCEPTJvNCE RANDOM VIBRATION 
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5.4.1 


Reference 


5.4.2 


a. NASA Specification XOA00465, paragraph 4.4.2 3 

b. MIL-STD-810. 

Units To Be 


100% of the lot of S&A devices only. 


5.4.3 


Test Equipment 


A list Of the test equipment used will be in the test report 

provided by the outside test laboratory conducting the Random vibration 


5.4.4 


Test Requirements 


1 h «We as Shown in Figure 

„ ^ ’'Able III shall be applied for a 

period of one (1, minute per axis with the unit in the aLo posItiL 
All testing shall be at laboratory ambient conditions. The switch 
positron shall be monitored during the test. After each axis of 
vibratron the device shall be cycled from SAFE to ARMED to SAFE 
The elapsed time for 90- rotation shall not exceed 250 milli-seconds 
All est tolerances shall be per MIL-STD-810 except the lower slctril 
ensity tolerance shall be minus 30 percent. 
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Y AXIS 

20 Hz @ 0.047 g^/Hz 
30 Hz @ +3 dB/oct 
53 Hz @ 0.070 g2/Hz 
100 Hz @ +6 dB/oct 
170 Hz @ 0.25 gVHz 
2000 Hz 0 -3 dB/oct 
2000 Hz § 0.022 g2/Hz 


20 

40 

135 

250 

440 

500 

1100 


20 Hz 
40 Hz 
135 Hz 
250 Hz 
440 Hz 
500 Hz 
1100 Hz 
2000 Hz 
2000 Hz 


composite = 11.4 grms Composite . 8. 


X z AXES 
@ 0.10 g2/Hz 
0 +3 dB/oct 
@ (T.020 g2/Hz 
0 +3 dB/oct 
§ 0.037 gVHz 
@ +9 dB/oct 
@ 0.055 gVHz 
0 -6 dB/oct 
@ 0.017 g2/Hz 

7 grms 


Note: All tolerances per MIL-STD-ftin av . 

Bpeotral density toleranoe Ir/ercent. 

Test Procedure 

•• Attach the unit to the vibration fixture as 

ana record bolt torque value. "" ^ 

'• Attach a control accelerometer to the vibration fixture and 
a monitor accelerometer to each 

Pigvire 1 Par.h ^ specimen as shown in 

«corded-on an^^^r rp^ 

• Test conditions are laboratory ambient. 

• Perform an equalisation run prior to the actual test 

• Vibration shall be applied along the three (3, m.^ 

perpendicular axes of the unit L 2 ! mutually 

a.,. ® shown in Figure 1 

specified i“rL're'm““'’jra','°"i“' 

-ord an power spe^^arderity^etlt 

Cycle the unit from safe to arm to safe with 28 v n c a 

completion of each axis of vibration. ‘ 

^nX^“ rswnctsT — - 

rotor rotation greater 

cnOTiS‘i^dicatfrM''"OT|S.''go*af®/"'’i°sted when ARM 
Circuit indicates a -clSsed" londlti:!:.*"'’ 

-15- 


TABLE III 

ACCEPTANCE RANDOM VIBRATION (IMIN/AXES) 
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ATP 816780 


VIBRATION (Continued) 


(Continued) 


report shall be prepared and shall 
tion, as a minimum: 


contain the following 


Part number 

Serial numbers 

Test eguipment used 

Chronological history of the test 

Po«T spectral density plots of fixture evaluation 
axis. 

Power spectral density plots of the test in each a: 

Record of condition of each unit following conplet 
test. 


Evaluation 


No visible damage shall be observed 
There shall be no rotor rotation gn 
The elapsed time for 90® rotation si 
milliseconds and the switches propeo 
position. 

Subject both units to the leakage t< 
completion of random vibration and i 
listed in Table I. 





5.5 

5.5.1 


LEAK (BUBBLE TYPE^ TEST 
Reference 


ATP 816780 


a. NASA Specification 10A00465, paragraph 4. 4. 2. 4 . 
Units To Be Tested 
100% of the lot of S&A devices only. 


5.5.3 


Test Equipment 


N^une 

Pressure Chiunber 
Vacuum Gauge 
Vacuum Pump 


M anufacturer 
TMc/S 
Ma the son 
Cenco 


Model 

N/A 

30 

Megavac 


Accuracy 

N/A 

+0.5 in. Hg 
N/A 


Calib. 

Interval 

N/A 

3 Months 
N/A 


5.5.4 


Test Requirement 


The test specimen shall have zero leakaoe for • 

j ” tor two (2) minutes at one 

(1) psia preasure (61,000 ft. altitude equivalent). 


5.5.5 


a. 


b. 


c. 


Procedure 

Pill the tranaparent preaaure veaael with diatilled water 
ao that When the veaael 1, m the teat poaltion the unite 

five rr*'’ “ ‘han 

five (5) inches below the water. 

ZTi wuh“t"r'” “ ““ ■>«— 

eaeel with the vacuum chamber rotated in the "no-teaf 
position (unit(s) above water level). 

seal the vacuum chamber and reduce the air preaaure above 
he water to 0.5 inch of n«rcury (in. „g, fq, 

llL tT I 

o c amber back to atmospheric condition. 


(B) 
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5.5.5 


Procedure ^Continued) 
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iji 

, t. I 

ixj II 

^ |ly 

II 


5.5.6 


Reseal th. ohanber and rotate it to the test position 
Reduce the pressure of the air space above th. liquid to 
two (2) in. Hg absolute, and hold constant during the 
observation period of two (2) minutes. 

LJn'bLS?!!"? recurring succession of 
small bubbles from the unit indicates leakage. 

Rotate the ch«rt»r to the >no-te.f position and then 

allow the air pressure above the liquid to return to 

laboratory atmospheric. 

Remove the unit(s) from th. vessel and remove it. surface 
liquid by blowing, blotting or air drying. 

Acceptance Critar^it 


* 

I 

II 

II 


“ evidenced by a continuous stream of 
bubbles being emitted from the test specimen. 

rtli” ~ 
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temperature electrical cycle 


NASA Specification 10A00465 


Units To Be Tested 


Test Equipment 


Name 


Calib. 

Interval 

N/A 

3 Months 
N/A 

3 Months 

N/A 

N/A 


Note: Install an MS3181-14 pro 

before exposing to +20®F 

Step 1. Place units into the 1 

and stabilize units 


cap on all units 


conditioning chamber 
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Test Procedure (Continued) 


Step 2. Set-up electrical test set-up per Figure 2 with the 
D. C. Power supply off. 

Step 3. Observe polarity when connecting power supply to 
function monitor. 

Step 4. Place the function monitor 28 volt switch to "on" 
and the contact selector switch to "off". 

Step 5. Hold the load switch in the LOW TEMP position and 
adjust the power supply for an indication of three 
(3) amperes on the function monitor current meter. 

Step 6. Adjust the galvanometer signals as follows; 

Hold the load switch in the LOW TEMP position 
adjust the recorder deflection for fifteen lines. 

Step 7. Set-up oscillograph recorder paper speed to 10 in/sec. 

CAUTION; The Safety and Arming Device shall be in the SAFE 
position when received. Upon completion of check-out, 
it shall be returned to the SAFE position. The 
voltage applied to the solenoid shall not exceed 32 vdc 

Step 8. Hold the load switch in the AMB TEMP position and 

adjust the power supply for an indication of 32 volts 
on the function monitor current meter. 

Step 9. Cycle the unit from SAFE to ARM to SAFE four (4) times 
while running the oscillograph recorder. 

Step 10. Repeat steps (8) and (9) at 28 VDC and 24 VDC. 

Step 11. Check oscillograph recording from actuation tests, 

verify actuation time for 90® rotation did not exceed 
250 milliseconds or current never exceeds 3 amps. 

Step 12. Record all test results on operational test data sheet. 

Step 13. Repeat Steps (1) thru (12) with units stabilized 
at 165 + 5®F. 

) Evaluation 

a. The elapsed time for 90® rotation shall not exceed 250 ms. 

b. The actuation current shall not exceed 3 eunps. 
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AMBIENT TEMPERATURE ELECTRICAL CHECK-OUT 
Reference 


a. NASA Specification 10A00465, paragraph 4. 4. 2. 5. 
5*7.2 Units To Be Tested 

100% of the lot of S&A devices only. 


Test Equipment 


Name 

Megohmmeter 
D.C. Power Supply 
Function Monitor 
Cable 

Oscillograph 

Resistemce 
Circuit Tester 

Volt-Ohmmeter 


Manufacturer 

Freed 

Perkins 

Douglas 

Douglas • 

Honeywell 

Alinco 

Simpson 



Model 

Accuracy 

Calib. 

Interval 


1620 

± 5% 

3 Months 

TVCR-040-5 

N/A 

N/A 

SA 

1077-1 

N/A 

N/A 

SA 

1077-3 

N/A 

N/A 


906 

N/A 

N/A 


101-5AF 

+ 1% rdg. 

3 Months 


360 

+ 5% 

3 Months 


Test Reouiremeni- 


Check-out, at standard laboratory anbient test 
conditrons. Cycle the SSA device from SAFE to ARMED to SAFE four (4) 
times each at voltage inputs of 24 vdo, 28 Vdc, and 32 vdc. The 

Z7T “"all be monitored 

rotat! h Elapsed time for 90- 

rotation shall not exceed 250 milliseconds. 






5.7.5 


Test Procedure 


ATP 816780 


5. 7. 5.1 Ninety (90) Degree Rotation Test 

Perforin this test the same as 5.6.5, Steps 2 through 12 except the 
test temperature is room ambient. 


5. 7. 5. 2 Circuitry Check Tests 


5.7. 5. 2.1 Calibratio n 
STEP; 

1. Place the function monitor contact selector to TARE VOLTAGE 
with the S&A unit in the SAFE position. 

2. Verify the CONTACT TEST light is "ON" and adjust the power 
supply for 2.5 + 0.05 eunperes on the CURRENT meter. 

3. Press the CONTACT TEST switch and read the voltage drop on 
the contact voltage drop meter. 

NOTES: a) Record the TARE VOLTAGE and subtract this value from 
each of the subsequent readings eliminate any error 
induced by the test set-v^j. 

b) Each reading after subtracting the tare voltage shall 
not exceed 750 millivolts. 


5. 7. 5. 2. 2 Contact Test 
STEP : 

1. Place the CONTACT SELECTOR in the G-H, K-N, P-R, S-T, F-m, 
and V-CASE positions. 

2. Press the CONTACT TEST button and read the voltage on the 

CONTACT VOLTAGE DROP meter and record test results on test 
data sheet (Figure 5). 

3. Place the CONTACT SELECTOR to J-H, K-L, R-N, and T-U 
positions. In each position the CONTACT TEST light should 
remain "OFF" indicating an open circuit. 

4. Place the CONTACT SELECTOR switch to "OFF". 

5. Actuate the unit to the ARMED position. 

-2i- 
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(Continued) 


Place the CONTACT SELECTOR in t 
positions. 

Press the CONTACT TEST button a 
CONTACT VOLTAGE DROP meter and 
data sheet. 

Place the CONTACT SELECTOR to G 
positions, in each position th< 
remain "OFF" indicating an open 
Place the CONTACT SELector tO "C 
Return the unit to SAFE positior 
Reduce the power sunniv 


• Connect the Alinco resist 
monitor, + to binding pos 

2. Measure and record the so 
sheet. 

NOTE: The solenoid resistance 

circuit tester shall be 

3. Disconnect the circuit tei 


sured on the resistwce 
to 11.72 ohms. 


Insulation 


Adjust Megohmneter's test voltage to 500 vdc. 

Connect Megohmmeters negative lead to the CASE binding 
post on the function monitor. ^ 

using the Megohmmeter positive lead check the Insulation 
resistance between the following pins and the case: r, 

G. H, J, K, L, M, N, P, R, s, T and U. 

Record Insulation resistance on test d.t. -k... 



Tiaing Lines - at 100 pulses (line! 

between lines is 10 


I per sscond the tine 
siillisiconda. 


Actuition 

TLtse 


Switch ftonitor Trace 


Voltage Trace 


V Current is calibrated 
I to equal to -i arm * 15 


1) Actuation tine is measiirert between tlie 
last switch monitor activation. 

2) Polarity of the traces is net Importi.rt 
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Continuity Test 


le rotor in the SAFE position, 
using an ohmmeter, that an open ci 
the following pins; 

V-D V-G V-K V-N V-S 

V-E V-H V-L V-P V-T 

V-F V-J V-M V-R V-U 

ssults on the continuity test data 
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6.1 


6 . 1.1 


Reference 


NASA specification 10A00465, paragraph 4.3.6 
b. MIL-STD-810. 


6 . 1.2 

6.1.3 


ail ts to be Tested - see paragraph 3.2 of this 
Test Equipmenf 


procedure. 


A list of the test equipment used will be in 4 . ^ 

.. the outsiae test iahorator, conan^^: 


6.1.4 


Test RequireiTteni-a 


6. 1.4.1 


Sinusoidal Vibration 


Each unit shall be mounted onto the vibration 

Figure 1. subject each unit to the vibrat^ 1 ^ °™ "" 

Shown in Table IX. The speclfiea LLls sh:u be l"' 

^ient conaitlon with the unit in the ai»,ed position onT 

shall be monitorea auring the tes^ 

the unit Shall be rotated . °* ''ittation, 

oiiaxj. oe rotated from ARM to sapp at»»s , 

for each 90 degrees rotation ok n elapsed time 

agrees rotation shall not exceed 250 milliseconds. 


(b: 
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Random Vibration 


— Vj-Wiatea to cne levels specified in Table V for 
the duration shown in Table V. The lift-off and boost random levels 
■hall be applied with the unit in the ARMED position. The re-entry 
random vibration level shall be applied wich the unit in the SAFE 
position. All testing shall be at laboratory ambient conditions. 

The switch position shall be monitored during the test. After each 
axis of vibration the device shall be cycled from SAFE to ARMED to 
SAFE. The elapsed time for 90 » rotation shall not exceed 250 milli- 
seconds and actuation current shall not exceed 3.0 amperes. All 
test tolerances shall be per MIL-STD-810 except the lower spectral 
density tolerance shall be minus 30 oercent. 


TABLE IV 

SINUSOIDAL VIBRATION 


Three (3) 
Octaves p 
Minute 


NOTE 


TABLE V 

LIFT-OFF, BOOST AND REENTRY RANDOM VTBPATTr>M 


Lift-off Random Vibration Criteria (a) Test duration 
Y AXIS (ARMED POSITION) 

20 Hz § 0.075 gVaz 
20 - 40 Hz 0 +3 dB/Oct. 

40 - 54 Hz 0 0.15 gVnz 

54 - 100 Hz 0 +9 dB/Oct. 

100 - 170 Hz 0 0.95 g^Hz 

170 - 2000 Hz 0 -3 dB/Oct. 

2000 Hz 0 0.082 g^/Hz 
Composite - 22.2 grms 


X AND Z AXES (ARMED POSITION) 
20 Hz 0 0.040 g^/Hz 
30 - 40 Hz 0 +3 dB/Oct. 

40 - 280 Hz 0 0.08 g^Hz 

280 - 400 Hz 0 +6 dB/Oct. 

400 - 800 Hz 0 0.16 g^/Hz 

800 - 2000 Hz 0 -6 dB/Oct. 

2000 Hz 0 0.026 g^Hz 
Composite - 13.2 grms 



ATP 816780 


Continued 


Boost Randon Vibration Cri teria (b) Test duration 
Y AXIS (ARMED POSITION) 

20 § 0.19 g^/H2 

20 - 30 Hz § +3 dB/Oct. 

30 - 53 Hz @ 0.28 g^/Hz 

53 - 100 Hz @ +6 dB/Oct. 

100 - 170 Hz @ 1.0 g^/HZ 

170 - 200C Hz 0 -3 dB/Oct. 

2000 Hz @ 0.09 g^/Hz 


120 sec/ 2 ucis 
X AND Z AXES (ARMED POSITION) 

20 Hz @ 0.040 g^/Hz 
40 Hz 0 +3 dB/Oct 
135 Hz 0 0.080 g^/Hz 
250 Hz 0 +3 dB/Oct. 

440 Hz 0 0.15 g^Hz 
500 Hz 0 +9 dB/Oct. 

1100 Hz 0 0.22 g^/Hz 
2000 Hz 0 -6 dB/Oct 
2000 Hz 0 0.067 g^/Hz 
i te ■ 17.4 grms 


440 

500 

1100 


grms 


Reentry Random Vibration Cr iteria (c) Test Duration 
Y AXIS (SAFE POSITION) 

20 Hz 0 0.50 g^/Hz 
20 - 40 Hz 0 +3 dB/Oct. 

40 60 Hz 0 1.00 g^Hz 

60 - 75 Hz 0 -12 dB/Oct 

75 - 230 Hz 0 0.36 g^/Hz 

230 - 500 Hz 0 -12 dB/Oct, 

500 - 1000 Hz 0 0.017 g^/H: 

1000 - 2000 Hz 0 -6 dB/Oct. 


X AND Z AXES (SAFE POSITION) 
20 - 40 Hz 0 0.75 g^/Hz 

40 - 50 Hz 0 -12 dB/Oct. 

60 - 400 Hz 0 0.13 g^/Hz 

400 - 2000 Hz 0 -3 dB/Oct. 

2000 Hz 0 0.026 g^/Hz 


grms 


♦ 

I 
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6.1.5 


6. 1.5.1 


6. 1.5.2 
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Test Procedure 
Sinusoidal Vibration 

Attach the unit to the vibration fixture as shown in 
Figure 1 and record bolt torque value. Connect the monitor 
switch position indicator module to the electrical 
connector of the device. 

Attach a control accelerometer to the vibration fixture 
and a monitor accelerometer to each test specimen as shown 
in Figure 1. All accelerometer outputs shall be recorded 
on an oscillograph or X-Y plotter. 

Test conditions are laboratory ambient. 

Take a typical photograph (axis optional) of the test 
set-up . 

Place the device in the ARMED position. 

Subject each unit to sinusoidal vibration at levels 
specified in Table IV and in each of the three mutually 
perpendicular axes of the unit as shown in Figure 1 and 
observe the monitor switch position indicator during the 
test. 

Cycle the unit from ARM to SAFE to ARM after completion 
of each axis of vibration. Cycling shall be performed per 
paragraph 5. 7.5.1 of this procedure except that only the 
28 volt test shall be performed. , 

Record number of cycles and elapsed time for each 90 degree 
rotation. 

Monitor the S&A switches during vibration for indication of 
rotor rotation greater than 7.5*. 

Random Vibration 

Attach the unit to the vibration fixture as shown in 
Figure 1. 

Attach a control accelerometer to the vibration fixture and 
a monitor accelerometer to each test specimen as shown in 
Figure 1. All accelerometer outputs shall be recorded on 
an oscillcgraph or X-Y plotter. 
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Random Vibration (Continued) 


Connect the monitor switch position indicator module to the 
electrical connector of the device. 

Test conditions are lidx)ratory ambient. 

Perform an equilization run prior to the actual test. 
Vibration shall be applied along the three (3) mutually 
perpendicular axes of the unit as shown in Figure 1 . 

Observe the monitor switch position indicator during all 
vibration tests. . 


Place the unit in the ARMED Position and vibrate at the 


lift-off levels specified in Table V for the time duration 
specified. 

Vibrate the unit at the boost levels specified in 
Table V for the time duration specified. 

Place the unit in the SAFE position and vibrate at the 
reentry levels specified in Table V for the time duration 
specified. 

Record all F>ower spectral density levels. 

Cycle the unit from SAFE to ARM to SAFE after completion 
of each axis of vibration. Cycling shall be performed per 
paragraph 5. 7. 5.1 of this procedure except that only 28 
volts cycling shall be performed. 

Record number of cycles and elapsed time for 90 degree 
rotation. 


Evaluation 


No visible damage shall be observed. 

There shall be no rotor rotation greater than 7.5* as 
indicated by the monitor switch position indicator. 

The elasped time for 90* rotation shall not exceed 250 
milliseconds, the actuation current shall not exceed 3.0 
amperes, and the switches properly indicate rotor position. 
Subject units to the remaining tests listed in Table I. 
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6.2 

6 . 2.1 


temperature humidity 

References 


ATP 816780 


a. NASA Specification 10A00465, paragraph 4.4 3 2 

b. MIL-STD-810B, Method 507, Procedure 1 . 


6 . 2.2 


6.2.3 


ttelta TO Be Tented (see Paragraph 3.2) 
Test Equipment 


Name 


Humidity Chamber Tenny 
Recorder 


pH Tester Block 
Type Comparator 


6.2.4 


Bristols 
La Motte 

Test ReQuireww»n»o 


Model 

Accuracy 

Calib. 

Interval 

TH-27 

+ 2®F 

3 Months 

43B 

+ 2®F 

3 Months 

6.00- 

7.40 

+ 0.1 ph 

unit 

Annually 


NOTE 1 - 
NOTE 2 - 


Vften unit is set up 1„ the chanter, have a typical 
photograph taken. ^ ^ 

waterh°"-^^“^^‘*‘’' or deionized 

ter having a pH value between 6.0 and 7.2 at 

this shall be verified prior to test start 
using a pH Tester Bloc)c Type Coitparator. 


i 


Humidity test per MIL-STD-810, Method 507 i d 

except that the unit will be n * " ^o^edure I, is applicable 

le unit will be non-operating. There shall 

of corrosion, peeling, chipping or blisterlna of evidence 

y or mistering of the assembly finish. 

Test Procerfiiro 


J ! 
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ATP 816780 


Test Procedure (Continued) 


Place samples with sealing plugs 
temperature chamber which has be 
between 59 *F and 91 “F with uncon 
Raise temperature cheunber to 160 
over a period of two (2) hours. 
The samples shall be maintained < 
not less than six (6) hours. 
With humidity maintained at 85% c 
reduce temperature to 82®F over i 
than 16 hours. This constitutes 
The number of continuous cvr?ltf»G c 


F, 95% humidity 


There shall be no evidence of 
blistering of the assembly 
Subject the units to the rema. 
Table I. 


corrosion, peeling, chipping 



fy t. ■ . S 
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S&A DEVICE FUNCTION TESTS 


ATP 816780 


6.3.1 


Reference 


a. NASA Specification 10A004fiS 

10A00465, paragraphs 4. 4. 3. 4/4. 4. 3. 5. 

Units To Ro /o 

Tested (See Paragraph 3.2) 

One-half samples function in the ^ 

one-half samples function in the 

NOTE: If sa„,pie SAFE poeition. 

IS not divisible by two i-he ^ 

be functioned in the aemed position. 


6.3.3 


Test Eguipmenf 


Name 

Detonator 

CDF 

Al. Tubing 
Firing Unit 
Debris Shield 


Manufacturer 


N/A 

NASA 

NASA 


Model 

ME453-0021-0009 

10A00455 

6061-0 

C72-0833 

10A00487 


125 OD X .020 wall 


6.3.4 


Test Requirements 


Function one-half of the tes*- i 

remaining one-half of the test sanr.^1^ Position and the 

test set-up shall be per Figure 4. ^ Position. -he 


6.3. 5 


Test Procedure (See Figure 4) 

rrjt” rr’ 

">i.W for IIM -stfE- ..... on... '^ebri. 


VI— 1 1 L 


11 1 . j 




816780 



DETONATOR 


S&A DEVICE 


MODIFIED CDF TEST 
LEAD ASSY (TYP) 


REMOVE PROTECTION'S A 
WRAPS TO EXPOSE JJ 
MDF (TYP) / "T" 


.125 0DX.020 WALL 
606I-T6AL TUBE 
PER WW-T*7oqfe(TYP) 


FIGURE 1 

FUNCTION TEST SETUP 




ATP 816780 


Test Procedure (Continued) 


Torque the CDF test lead assemblies into each 
S&A device at 60-90 inch-pounds. 

Remove the protective wrap from each CDF assembly to 
expose at least 1.62 inches of MDF. 

Install the 6061-0 aluminum tube over each section o: 
as shown in Figure 4. 

Place the unit in either the ARMED or SAFE position 
paragraph 6.3.4). 

Initiate each NSI detonator by the NASA firing unit. 


Evaluation 



ATP 816780 

7.0 EXPLOSIVE LEAD ACCEPTANCE TEST (B) 

7.1 LEAK TEST - EXPLOSIVE LEAD 

7.1.1 Units To Be Tested 

One hundred percent (100%) of the eaqplosive leads in the lot. 


7.1.2 Test Equipment 



Ncune 

Manufacturer 

Model 

Accuracy 

Calib. 

Interval 

Leedc 

Detector 

Veeco 

MS -9 
or 17 

+ 1/2 decade 

Each lot 

Leak 

Standard 

Veeco 

SC4 

+ 1/2 decade 

Replace Every 
5 years 


7.1.3 Test Requirements 


I 

t 

I 


The leak rate shall not exceed 1 


X 10"® 


cc/sec. 


air. 


7.1.4 


Test Procedure 


7. 1.4.1 Calibration of Veeco LeeOc Detector 


a. The Veeco leak detector shall be calibrated by the veeco 
lezUc standard at the beginning of each production run and 
after each fifteen (15) minutes of operation. The calibra- 
tion will be made in accordance with the operation and 
maintenance manual. The throttle valve should be wide open. 

b. All leak rate testing shall be performed by a certified 
operator. 

c. Place the items to be tested into a cheunber and reduce 
the chamber pressure to less than 50 microns of mercury 
absolute and maintain this pressure for a minimum of 
fifteen (15) minutes. 

d. Close off the vacuum system and pressurize the ch 2 unber 
with dry helium gas to a pressure of 15 to 20 psig for a 
minimum of fifteen (15) minutes. 
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1 • ! 


7.1.5 


, “ulT 

Uel“ trL't^I Remove 

note.. Remove only the ,»„tity of ite„« that can b 
processed in a fifteen 
t- After the quantity of lte»,s (to ^ 

tl5, a^nute period, have been Ll'veT::::' 
remaining Items with 15 to 3 n . ' the 

note. Items not processed wltrthe°ma^‘'^ ®“’ 

(fifteen Us, .„i„„tes, will bH ““ 
with paragraph c. teprocessed starting 

9. Air wash the Items with a stream of 

dry nitrogen. compressed air or 

le'rdetttr sLTsw^'^'^* 

j • convert meter reading to leak r.f. 

formula. ® “®*"9 the following 

Leak Rate « igENSlTIViTv raT Tpi^m^nn «. . 

^ILILK i«.iujiNG nu-MA . RRAHTMfw^ 

or by using the conversion t.h, "“‘-■lUUl'h cALIBRAf^R 
sensitivity calibrator uL,! 

Determine if n-rt- 

discrepant parts immedLt^'Iy^^'rGree'T"”""^' 

m 2:T »o tee” d" 

■"• subject the test specimen to N-rav In!^ .. 

paragraph 5 . 3 . ^ inspection per 

^ ^vslu ation of Test 

The 1 X 10 « cc/sec air shall not be exceeded. 


.l_i, J _| 







ATP 816780 


EXPLOSIVE LEAD AMBIENT FIRING TEST 


Test Quantit 


Sample per apragraph 3.2 of this 


Test Equipment 


Ncune 


Model 

ME453-0021-007 or 
ME453-0021-009 

10A00455 or equiv 


Explosive lead assembly test samples shall transfer 
detonation from the NSI Detonator to the CDF test h 
using the test setup of Figure 5. 


torque to 115—120 inch— pounds, 
using the NASA Standard Firing 
current applied to the detonator 


The explosive lead shall have f 
the CDF test lead as evidenc 
explosive core and metal shield 


caused high order detonation 
al consumption of the 




Lite 














TELEDYNE McCORMICK SELRH 

HOUISTER, CALIFORNIA 95023 


TEST DATA SHEET 
FOR 

OPERATIONAL (90° ROTATION) 


REPORT NUMBER 


DATE 

VI. 0. NUMBER 

TMc/S DWG. WUMHFR 816780 REV. 
TMc/S PROOF nURF ^TP 816780 REV 


JOo NUMBER 


TMc/S PART NAME SAFETY & ARMING DEVICE 


NASA 10A00465 


CUSTOMER SPECIFICATION 

VEST EOoiPMENT ITEM NUMBERS 

rEiiOolREMENTS ELAPSED TIME FOR 90 DEGREE ROTATION SHALL NOT EXCEED 250 MILLISECONDS 


SERIAL NO 


TEST TEMP 


UNIT NO 


24 VOLTS DC 


28 VOLTS DC 


32 VOLTS DC 


SAFE 


TIME (SEC.) 


TIME (SEC.) 


SAFE 


SAFE 


AMPS 


TECHNICIAN 

jATiO.N OF TEST RESULTS (CHECK ONE) 


WTTNILSS 


oOVc TeSTS CONOUCTcO WITHOUT ADVERSE EFFECTS 
iaCR£PANCY/S NOTED OF UNiT/S 























II 


TELEDYNE McCORMICK SELPH 

HOUliTfR, CALIFORNIA 9502J 

TEST DATA SHEET 
FOR 

CIRCUITRY CHECKS 


REPORT NUMBER 

JOo NUMBER 

TMc/S part name safety & ARMING DEVTCR 

Customer specification nasa ioaoo46s 

requirements i SAFE POSITION 


DATE 

W. 0. NUMBER 

THc/S DWG. NUMBFP 816780 REV. 

TMc/S PROCEDURE ^TP 816780 REV . 
Armed position 


A> r-p IT M n" 7 ' «. „ — H ^MED POSITION 

G H, K-N, P-R & S-T PIN TO PIN VOLTAGE I A) J-h. K-L R-N AT li ptm nx. 

-L K-N, & T-U PIN TO PIN VOLTAG 

LESS THAN "?bU MILLIVOLTS 78 2. 


esisiAnuE iiHALL BK 10.52- |-12_ g-h, k-n, p-r & s -t pin to pin shou t.d 

INDICATE AN OPEN CTBriiTT ’ 



RECORD VOLTAGE READING OR WRITE OPEN IN EACH COLUMN BELOW 


T-U I F-M I V-CASE 


UNIT POSITION S - SAFE A - ARM 


TiC^NICIAN 

.VmwoAT.ON of test RESULTS (CHECK ONE) 

- CONOUCTEO without /OVERSE EFFECTS 

- -**»v.R£PA,\CV/S noted OF UNiT/S ^FFECTS 


WITNI:SS 


j J _J 


;i 11 


•-C.A.VI \0. 1191 


-44- 
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TillDYNI McCORMICK SILPN 

H0UI<T(R, CAIKORNIA 9S0.M 

TEST DATA SHEET 
FOR 

INSIHATION RESISTANCE 


REPORT NUMBER 

JOo NUMBER 

TMc/S part name safety & ARMING DEVICE 


DATE 

W.O. NUMBER 

TMc/S DWG. NIJMRFR 816780 REV. 
TMc/S PROCEDURE ATP 816780 REV 


NASA 10A00465 


Customer specification 
VEbT equipment item numbers 

Ru'QuiREMENTS WITH THE ROTcy IN THE SAFE POSITION. THE INSULATION RESISTANCE BETVF.EN 


CURRENT CARR INC PARTS AND THE CASE SHALL BE GREATER THAN 100 MEGOHMS AT 500 VDC 


MEGOHMS - PIN (SHOWN BF-LCW) TO CASE 


ViOiNlClAN 

AYiO.\ OF TEST RESULTS (CHECK ONE) 


-wVi vests coNoucreo without adverse ErFF.cTS 

i»OPePA.VCV/S NOTED OF UNiT/S 




CUSTOMER MRT NUMBER 


RECORD OPEN CIRl'UIT BY (/) SYMBOl.- 
CpCUIT V TV) FOLLOWING CIRCUIT CONNECl-IONS 


TBCHmClAB 

evaluation of test RESULTS (CHECK ONE) 

a AtOVI TIST« CONOUCTID WITHOUT AOVCHtf If 
□ OltCWePAHCV/t NOTtO OK UNiT/i 


PAac 






DID NO. 

ODRL Nv\ 
P.O. NO. 
CXWTKAv'T NO 


DATA file Nl>. ° 

DKI’T rUJC NO. 

l.'vSUK mTFjJl JJovrmj^r X'ifl 
RKVl.Sli'iN A 


l^liALlFIWION TfST PROCmURF 


SAFFTY AND ARMING, nFVKT iSW 
IMc/S PN 816780 


pRrrARrn for 

National Afronaiitics anp Spacf Apministration 
6i oRof C, Marshall Spacf Fliomt Onti r 
Marsmau Spacf Fliomt Cintir, Alabama 


Contract NAS 8-M97^ 


Teledyne McCormick Selph 


M.Ol ONION N^^AP, HOU.ISTKK 


‘ALm'>RNIA 
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NUMBER REVISION LETTER 
qrP 816780 REV. A 


TELEDYNE 

ucCormick selph 

PROCEDURE 

AHENDnENT 


H. Koue 


PROVALS 


qualification test procedure 

DATF 




3 MARCH 1978 
AMENDMENT NUMBER 


Reliability Enar 


K. Dixon 
TITLE 

QUALIFICATIrtJ TEST PROCEDURE FOR SAFET\’ AND ARMING DEVICE (S&A) TMc/S P/N 816780 


PER NASA/MSFC HUNTSVILLE, ALABAMA TWX MESSAGE 9105900455/042 DATED 6 MARCH 1978 


PAGE 12 CHANGE 


TABLE II 

SINUSOIDAL VIBRATION 


LEVEL 


THREE (3) OCTAVES 
PER MINUTE 


0.80 IN. DIA 

3.0 g'a PEAK 

1.0 g PEAK 


TABLE II 

SINUSOIDAL VIBRATION 


RATE 


FRFiTUENCY (Ht 


LEVEL 


THREE (3) OCTAVES 
PER MINUTE 


1.0 g PEAK 
1.7 g PEAK 




TELEDYNE McCORMICK SELPH 
PROCEDURE AMENDMENT 

(CONTINUATION SHEET) 


UMBHR AND REVISION LETTER 


AMENDMENT NUMBER 


QTP 816780 REV. A 


I ITIE 


QUALIFICATION TEST PROCEDURE FOR SAFETY AND ARMING DEVICE (S&A) TMc/S P/N 816780 


Pg. 12-18 

Paragraphs 5.3, 5. A and 5.5 ADD 


'Install two CDF Assemblies (ME901-0052-0007) and two NSI Detonators 
(ME 953-0021-0007 or 0009) on each S&A Device prior to dynamic testing in 
qualification to provide a more exact mass simulation for the S&A. The CDF 
assembly is to be trimmed flush with the backshell of the end fitting. Both 
the detonator and CDF ends are to be torqued to 150 + 10 inch-lbs." 


Pg. 32 

Paragraph 5.10 ADD 


"The PIC Ground Ordnance Firing Assembly 17A10A36 shill be used to fire all 
Qualification Safety and Arming Device Detonators. This will Include making 
a checkout box and associated cables for the 17A10436 assembly. 


Pg. 32 

Paragraph 5.10.3 


CHANGE; Firing unit Model C72-0833 


Firing unit Model 17A10A36 


DATE 

PAGE 

3 MARCH 1978 

2_OF_i 



Test Engineer 


H. Ghilarduccl 


Quality Engineer 
R. McDonald 


Kf Dixon 


APPROVAL SHEET 

QTP 816780 
Revision A 

J 

^ foJuh? 






m*r.\ 



b|XiCU /^Ul 1 1)1 ));•)) •iMoi I 

George C. Martiholl Space Flight Center 
Mnir.hcill Sjvice I liglil Center. ALibiima 
3SB12 


ORIGINAL PAGE 
OF POOR QUAUTV 


Reply )o Alin ol EP14(77“313) 


Teledyne McCormick Selph 
Attn: Mr. R. S. Akin 

3601 Union Road 
P. 0. Box 6 

Hollister, California 95023 


Subject: Contract NAS8-31973 


The S&A qualification test procedure, QTP 816780, revision A, and 
the acceptance test procedure, ATP 816780, revision B, have been 
reviewed and found acceptable providing a vibration duration is 
added to table V of ATP 816780. 


Richard L. Beck 

Contracting Officer's Representative 
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QTP 816780 

QUALIFICATION TEST PROCEDURE 


The following documents of the issue and date indicated form a 
part of this procedure to the extent specified herein. Documents 
not identified herein by a revision date/ letter or amendment shall 
be of the issue in effect by contract on date of this procedure 
approval . 


DOCUMENTS 


SPECIFICATIONS 


MIL-Q-9858 Requirements, Quality Program 

16 December 1963 


This document defines the tests, test conditions and test procedures 
for qualification testing of a Safety and Arming Device (S«A) TMc/S 
PN 816760 to demonstrate compliance to National Aeronautics and Space 
Administration/Marshall Space Flight Center (NASA/MSFC) Specifi- 
cation 10A00465. 


In the event of conflict between the requirements of this document and 
the specifications referenced herein, this document shall teike 
precedence. 


MIL-C-45662 
9 February 1962 


Requirements, Calibration System 


SCOPE 


APPLICABLE DOCUMENTS 


PRECEDENCE OF DOCUMENTS 



STANDARDS 


MIL-STD- 453(1) 

4 Septombor 1963 

MIL-STD-831 
28 August 1963 

MIL-STD- 8 IOC 
10 March 1975 


OTHER PliBLICATIONS 


Inspection, Radiographic 
Teat Reports, Preparation of 
Environmental Test Methods 


Rockwell International Documents 


MT0501-505 
25 July 1975 


Neutron Radiographic Inspection 
Apollo Ordnance 


of 


TMc/S Drawing s 
816780 


Safety and Arming Device 


NAS A/ MSEC 

10A00465, Rev. C 
19 July 1977 


Safety and Arming Device Range Safety 
System Space Shuttle Solid Rocket 
Booster, Specification for 


NHB 5300.4 (1C) 
July 1971 


Reliability and Quality Assurance 
Publication 


I 


t 







TEST RKQlURKMKMT.q 
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'll i 


^ ^ NONDKSTRUCT TESTS 

All NonJ..truot T..t., Kx«a„.tion of Product and r.h(„ 

Inapootlon, apocUlcd in Tabu i of TMc/s Aoo fl«Phlc 

XTP ai*t 7 un w » * or TMc/S Accoptanco Teat Procadur® 

ATP 8U780, .hall b. p.rfor»«l on on.-hundr.d parent (lOOtl^f 

•11 th. qualification t.at unit, prior to atari t! 

teata apacifiad hareln. * Ouallfloatlon 

3*2 KNVIRONMKNTAIt AND FUNCTION TESTS 

.P.cifi.d Z rllT, i -0 T..t. 


ii 


H:. ; 


'M' 




I 

QUAUFICATION TKST SSQUFNOC 


816760 XQA0046S 
PARA. PARA. 


SPECIMEN 


TEST 




<Ncu>d@atruetiv«) ^ 

Th<»rin«X 3hoc*A 

Salt Posi 5,2 

;lim«iioivUl Vlt>rAtic4> A 5.3 

R*iuti\»\ VlbrAtioi^ ^ 5,4 

A. 1 ^ 

b. Mia«icvn i-6 A 
p. Miavion 7-10 A 


Hiaaion 1 ^ 

Niaaion 2-» 

(5 tiniaa \iatad 
dui'At icvn) ^ 
Niaaipn 7-10 ' 

(4 tinvaa ' 

duvation) A 


Tan\|«o r a t «* a- Humi di t y 
l.aaK Taat 


EXaotvli'al ChaoKout 5, a 

Ta«\|'a» atvwa Elaotiioal 

5.4 

U>w Tawj». Eunetion Arnwd 5.10 
U>w Ta«\|' E\»nPtion Safa 5.10 
Hlslb ‘IHshv Evu\i'fion An\»ad 5.10 
Hi\ih Eunetion Safa 5.10 


AH aEaolKtaua ahall hava i«aaaad tha ntvndaat ruct Iva 
AiVaptanoa taat« and data frv^m ttna aot'aptanoa taat a 
aubwutad aa ^»avt of tha viuali float iiM\ taat. 

Pajfom alaotrical ohacKout In aooordanoa with i^araij 
followinii thia taat anviiwi^mant . 

Sa\)uaiK'a of ainuaoidal ami vaiKli\m vibration optional 


OTP 816780 
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QUALITY ASSURANCE PROVIS IONS 


TEST DIVISION 


Te.t Dlvi.ion 1. under the jurledictlon of the Quality Aa.ur«,ce 
partment which is directly responsible tor the high standards 
required by TMc/s Quality Assurance Manual. All test instructions 

whl " procedure are contained in TMc/S Quality Manual 

Which reflects the requirements of NIL-Q-9858. 

^•2 TEST RESPONSIBILITY 

unless deviations are authorised by the customer, testing will be 
acconvllshed by TMc/S in accordance with this procedure. 

«. TMc/s will use their facilities or other laboratories 
acceptable to the customers 

b. Witnessing of the testing is at the discretion of NASA 
and/or Ckjvernment Source Inspector. 

c. The customer representative shall be notified at least 
two (2) days in advance of start of qualification testing. 

^•3 TEST CONDITIONS 

unless specified otherwise, all tests shall be performed at an 
atmospheric pressure of between 28 and 32 inches of mercury 
(711.2 - 812.8mm Hg) , a temperature of between ■^60•F and 490*F 
(16* - 32*0, and a relative humidity of not more than 90%. 

test EQUIPMENT 

Except when substitutions become absolutely necessary, the described 
test equipment shall be used, if equipment substitution, are 

necessary, equipment of equal or superior accuracy shall be used, a. 
approved by the Test Supervisor. 




. j ; 
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ACCURACY OF TEST EQUIPMENT 


OTP 816780 


The accuracy of instruments and facility type test equipment used to 
control and monitor test parameters shall be calibrated periodically. 
The accuracy of special test equipment systems used to control and 
monitor test parameters shall be calibrated periodically and the 
period for calibration shall be less than the calibration period of 
the instruments contained within the special equipment system. 

a. Calibration for all measuring and test equipment shall 

be in accordance with TMc/S Quality Assurance Manual 
and MIL-C-45662. 


SAFETY 


TMC/S safety practices shall be followed. All test equips>e„t and 
personnel shall be adequately protected and barricaded. 

^•7 TEST REPORTING 

A test report conforming to MIL-STD-831, shall be submitted within 
thirty (30) days after completion of testing at TMc/S showing 
the results of each test. This report shall show evidence 
of satisfactory completion of all testing performed on the units. 
Photographs of a typical shock, sinusoidal vibration, random vibration 
unction test set up and photographs of all fired devices shall be 
Included in the report. Random vibration dynamic test input charts 
shall also be in the report. The minimum film site shall be four (4) 
inches wide and five (5) Inches long with a 3/16-inch clear border. 

A negative of each photograph shall accompany the report. 

* • 8 TEST DATA 

All data, charts and reports generated as objective evidence of 

product conformance to the applicable requirements shall be retained 
by TMc/S. 


- 6 - 
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TOLERANCE 


Unless otherwise specified, the maximum allowable tolerances shall 
be as follows: 


Temperature + 5«F (+ 3*C) 

Vibration An^litude +10% 

Vibration Frequency + 2% or 1/2 Hz below 20 Hz 

Vibration Duration + io% -0% 

Vibration Con^osite RMS + 10% 


UNIT MALFUNCTION 


A unit which does not meet the requirements of the nonde 
^®®ts shall be rejected on an individual basis; however, 
may be reworked, if possible, and retested. If the unit 
the retest, it may be re-instated in the io+-_ 


Testing shall stop when a failure occurs and TMc/S Test Department 
shall notify TMc/S Reliability Department immediately. NASA/MSFC 
shall be notified within twenty-four (24) hours and full particula: 
concerning the failure shall be documented in accordance with TMc/! 
standard practices together with action taken to correct the defeci 
found. This report shall be submitted to NASA/MSFC for evaluation 
and NASA/MSFC approval shall be received before tests are reoeated 



OTP 816780 
rUWCTION TEfiTS 


jjy^lFlCATION ENVIRONMENTAT. 


thkrmal shock 


Reference 


NuiWber of llnif. 


T«n (10) each 


Boe Table I) 


Name 


Calib. 

Interval 

N/A 

N/A 


Model 

TF4/8 

TF4/8 


Accura 

N/A 

N/A 


Honeywell 


3 Months 


Test Requirelnen^^ 


Each unit 
Method 509 


.ubj.ct«l to tM ther.Ml .hook t«t of Wt-STD-,10 


Test Procedur«% 


Place the test specimens into 
'^ith A laboratory ambient 
Reiso the ii.cernal chamber 
end maintain the temperatu; 
than four hours or until tl 
Transfer the units, at the 
period and within five mini 
with an Internal testoeratn* 


the conditioning chamber 
temperature. 

temperature to plus 160 ♦ 2 
re for a period of not leua 
^e test item stabilizes, 
conclusion of this time 
ites, to a cold chamber 
■e of minus 70 ♦ 2.5 *f 
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linits to minus 70 + 2.5*f #«*• 

than four (4) hour " * P«riod of 

(4) hours or until the test it«„ 

the units, at the conclusion of this time 

d vrthin five ,5, s^nutes, bach trthi w 
.intained at plus 160 t j.j.p 

B units to plus 160 + 2 s 

than four (ai „ - * Period of 

^ < ) hours or until the test item 

^Ps 2 through 6. 

«PS 2 through 6. 

test itees to laboratory an0,ient conditions 


on 


danage shall be apparent. 
^ for further tests. 



I 
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11 

I 

I 

^ I 


I 


i I 


5.2 

5.2.1 


SALT POG TEST 
ltof»renco 


«. NASA Specification 10A00465, Paragraph 4.3.4. 
b. MIL-STD-810, Method 509.1. 

5*2.2 Number of Units 

Ten (10) each. Unite I-IO (see Table I). 


5.2.3 


Test Equipment 


Name 


Temperature 

Recorder 


Manufacturer 

Model 

Accuracy 

Calib. 

Interval 

Bemco 

BM 

N/A 

N/A 

Honej'well 

31PI 

♦ 2*r 

3 Months 


5.2.4 


Test Requirements 


Each unit .hau ba aubjactad to tha Salt ro, Taat ot HIL-STD-SIO, 
Nathod 509.1, Prooadura I for forty-.l,ht (48) hour., rollooino the 

ro«y-IL*r(48rh ‘”‘‘'1 -xamlnad. 


5.2.5 


Test Procedur«» 


note 1, If th. .alt fo, chambar ha. not baan in continuoua 

uaa prior to tha .tart of thi. taat , a t«nty-four 

(JO hour taat run .hall ha acooavU.hod follo«d 

by maaauramant. ot tha aodim. chlorida contant 
end pH. 

note J, If tha .alt foq chambar ha. baan in continuum, uaa 
maa.uramant ahall b« mad. at com,-l.tion of th. taat. 
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5.2.5 


^at Procedural (Continued) 


5.2.6 


. ^epare .5*1 p„cent by weight „lt .elution. 

b. ^quir.d par.n»ter. for th. ..it .olution .r.. 

(X A ..It .olution .pecific gravity of 1.020 to 1.041 
(2) A salt solution pH of 6.5 to 7.2. 

P.r^|»ur for ..ch 80 .guar. c.ntl»t.r. of coll.ctln, 

c. Maintain a chamber temperature of 95*r t 2 . 5 T for the 
entire teat duration of forty-eight (4a7 hour.. 

• The air at the point of relea.e from th. no.tl. .hould 
hdv. a relative humidity of 85 percent. 

*■ TZ’" ““ .nvironment for a 

period of forty-eight (48) hours. 

end of the forty-eiaht: iAn\ kv. 
the # w ' ^ exposure remove 

the units from the salt fog chamber. 

g. Visually examine the unit(s) for 

reeulting from the teat. " deterioration 

TO aid in examination, . gentle waah in running water 
not warmer than lOOT may be uaed. 

h. The unit .hail be atored in an ambient atnoapher. for 

rty-eight (48) hour, minimum for drying 

obaervation entrie. for the unit, 
on the Salt Pog Test Data Sheet. 

Evaluation 


a. No visible damage shall be apparent. 

o* See Table I for further qualification 

quaixricatlon test requirements. 


'll'. 

Is 


i 
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5.3.1 


SINUSOIDAL VIBRATION 


Reference 


QTP 816780 




a. NASA specification 10A00465, paragraph 4.3.6. 


5.3.2 


Units to be Testier^ 


Fourteen (14) each. Units 1-14 ( 


see Table I) . 


5.3.3 


Test Eauipmenf- 


A list of the test equipment used will be in i-he 6- a. 
.y the ontalae teat iahorator. conaneLI 


5.3.4 


Test Requirementw 


Each unit shall be nounted onto the vibration e.K, 

1. Subject each unit to the vibration , , 

Table II. The specified lev i i, ° <luratlon shown in 

condition With the unit in tha'A^'^poliZ^^'cn" 

r:!o~r ::::: 

be monitored during the test. After eac^* • position shall 

Shall be rotated from ARM to SAP^ " Z T . 

90 degrees rotation shall no*- ^ * elapsed tine for each 

ration shall not exceed 250 milliseconds. 

table II 

SINUSOIDAL VIBRATION 


Rate 

Three (3) 
Octaves per 
Minute 


Frequency Ihz ) 
3.0 - 8.5 

8.5 - 35.0 
35.0 - 50.0 


Level 

0.80 in. d.a, 

3.0 g's peak 

1.0 g peak 


NOTE: Test tolerances per MIL-STD-810. 
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Sinusoidal Vibration 

Attach the unit to the vibration fixture as shown in 
Figure 1 and record bolt torque value. Connect the monitor 
■witch position Indicator module to the electrical 
connector of the device. 

Attach a control accelerometer to the vibration fixture | 

and a monitor accelerometer to each test specimen as shown | 
in Figure 1. All accelerometer outputs shall be recorded (A) 
on an oscillograph or X-Y plotter. | 

Test conditions are laboratory ambient. | 

Take a typical photograph (axis optional) of the test 
set-up. 

Place the device in the ARMKP position. 

Subject each unit to sinusoidal vibration at levels 
specified in Table II and in each of the three mutually 
perpendicular axes of the unit as shown in Figure 1 and 
observe the monitor switch position indicator during the 
test. 

Cycle the unit from ARM to SAFE to ARM after cc-mpletion 
of each axis of vibration. Cycling shall be performed per 
paraqraph 5. 8. 5.1 of this procedure except that only the 
28 volt test shall be performed. 

Record numlw*r of cycles and elapsed time for each 90 degree 
rotation. 

Monitor the S&A switches during vibration for Indication of 
rotor rotation greater than 7.5*. 

Evaluation 


No visible damage shall be observed. 

There shall be no rotor rotation greater than 7.5* as 
indicated by the im^nitor switch position indicator. 

The elaspod tim»' for each 90 degree rotation shall not 
exceed 250 milliseconds, actuation current shall not 
exceed 3.0 am^n'ros and the switches shall properly indicate 
rotor position. 

All units shall next be subjected to random vibration. 





QTP 816780 

5 . 4 RANDOM VIBRATION 

5.4.1 Reference 

a. NASA Specification 10A00465, paragraph 4.3.6. 

b. MIL-STD-810. 

5.4.2 Units to be Tested 
Fourteen (14) each - see Ted>les I and IV. 

5.4.3 Test Equipment 

A list of the test equipment used will be in the test report provided 
by the outside test laboratory conducting the Random Vibration Test. 

5.4.4 Test Requirements 

Each unit shall be vibrated to the levels specified in Table III for 
the duration shown in Table IV. The lift-off and boost random levels 
shall be applied with the unit in the ARMED position. The re-entry 
random vibration level shall be applied with the unit in the SAFE 
position. All testing shall be at laboratory ambient conditions. 

The switchposition shall be monitored during the test. After each 
axis of vibration the device shall be cycled from SAFE to ARMED to 
SAFE. The elapsed time for 90» rotation shall not exceed 250 
milliseconds and actuation current shall not exceed 3.0 amperes. 

All test tolerances shall be per MIL-STD-810 except the lower 
spectral density tolerance shall be minus 30 percent. 


14 - 
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TABLE III 
(Continued) 


Reentry Random Vibration Criteria Test duration (see Table IV) 


Y AXIS (SAFE POSITION) 


X AND Z AXES (SAFE POSITION 


VIBRATION TIME DURATION (PER AXIS) 
LIFT-OFF 


MISSION NO 


RE-ENT R' 


1 thru 14 


11 thru 14 


2 thru 6 

50 Seconds 

200 Seconds 

7 thru 10 

40 Seconds 

160 Seconds 



20 

Hz 

0 

0.50 g /Hz 

20 

40 

Hz 

0 

0.75 gVHz 

20 

40 

Hz 

0 

+3 dB/Oct. 

40 

50 

Hz 

0 

-12 dB/Oct. 

40 

60 

Hz 

0 

1.00 g^/Hz 

60 

- 400 

Hz 

0 

0.13 g^/Hz 

60 

75 

Hz 

0 

-12 dB/Oct. 

400 

- 2000 

Hz 

0 

-3 dB/Oct. 

75 

- 230 

Hz 

0 

0.36 g^/Hz 


2000 

Hz 

0 

0.026 g^/Hz 

230 

- 500 

Hz 

0 

-12 dB/Oct. 






500 

- 1000 

Hz 

0 

0.017 g^Hz 






1000 

- 2000 

Hz 

0 

-6 dB/Oct. 







2000 

Hz 

0 

0.0042 g^/Hz 






Composite - 

11. 

9 

grms 

Composite - 

■ 12 

.2 

grms 





TABLE 

IV 







RANDOM VIBRATION ' 

TIME 

SCHEDULE 
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Attach tho unit to th« vibration flxtura a« shown In Plqura 1 
Attach a control accaloromatar to ths vibration flxtura and 
a monitor aocalaromatar to aach tast spaclman as shown In 
Flgura 1. All accalaromatar outputs shall ba racordad on 
an oaclllograi^ or X-Y plottar. 

Connact tha monitor switch position Indicator modula to tha 
alactrlcal connactor of tha davlca. 

Tast conditions ara laboratory ambiont. 

Parform an aqulllsatlon run prior to tha actual tast. 
Vibration shall l>a appllad along tha thraa (3) mutually 
paipandlcular axas of tha unit as shown In Flgura 1. 

Obsarva tha monitor switch position Indicator during all 
vibration tasts. 

Placa tha unit in tha AKMKO Position and vibrato at tha 
lift-off lavals spaciflad In Tabla 111 for tha tlma duration 
spaclfiad in Tabla IV. 

Vibrato tha ui\lt at tha bi.K»st lavals spaciflad In 
Tabla HI for tha t Iroa duration spaciflad in Talila IV, 

Placa tha vmit in tha SAFF pi>sition and vibrato at tha 
raantry lavals spaciflad in Tabla III for tha tima duration 
sv'aclflad in Tabla IV. 

Racord all |x>war spactral dansity lavals. 

Cy^'l** tba unit from SAFK to ARM to SAFE aftar complation 
of aach .axis of vibration. Cycling shall ba parformad par 
paragraph S.H.5.1 of this procadura axi'apt that only 28 
volts cycling ahall ba parformad. 

Racord nuna«ar of cyclas and alapsad tima for 90 dagraa 
rotation. 



Evaluation 


No viaibla damaga shall ba obsarvad. 

Thara shall l>a no rotor rotation graatar than 7.5* as 
Indicatad by tha nx^nltur switch position indicator. 

Tha alast'ad tima for 90* rotatii>n shall not axcaad 250 
mi 1 liaaconds. tha actuation currant shall not axcaad 3.0 
am|>aras, and tha swltchas ptx>parly indicata rotor position. 
Subjact units to tha ramaining tasts listad in Tabla I. 

-17- 
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5.5 


iillOCK 
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5.5.1 R»for»nc> 


a. NASA Specification 10A00465, paragraph 4.3.9. 

5*5.2 Units to be Taatad 

Six (6) each - see Table I. 

5.5.3 Test Equipment 

A list of the test equipment used will be in the tost report provided 
by the outside test laboratory conducting the shock tests. 

5.5.4 Test Requirements 

Each unit shall be imninted oi\to the shock fixture as shown in Figure 
1. Subject the unit to the shock levels sv^ecified in Table V for the 
number of shock impacts specified in Table VI. Test conditions shall 
be laboratory ambient. The unit shall be in the SAFE Positicvi. 

The switch position shall be monitored during the test. AFter each 
axis of shock the device shall be cycled fnvn SAFE to ARMED to SATE. 
The elapsed time for 90* rotation shall not exceed 250 milliseconds 
and the actuation current shall not exceed 3.0 amperes. 

5.5.5 Test Procedure 

a. Attach the unit to the test fixture as shown in Figure 1 
and plai^ the unit in the* SAFE position. Connect the 
monitor switch position indicator module to the electrical 
connector of the device. 

b. Test conditions are laboratory amt>ient. 

c. Subject each unit to the Ordnance, SRD Water Landing and 
SRB Parachute cU^ployraent shock levels shown in Table V. 
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5.5.5 


Test Procedure (Continued) 


5.5.6 


Units shall be subjected to the number of shock inpacts 
specified in Tedsle VI in the X, Y, and Z axis shown in 
Figure 1. 

Observe the monitor switch position indicator during the 
test. 

Cycle the unit from SAFE to AEM to SAFE after con^letion 
of each axis of shock. Cycling shall be performed per 
5. 8. 5.1 of this procedure except that only 28 volts cycling 
shall be performed. 

Record number of cycles and elapsed time for 90 degree 
rotation. 

Evaluation 


Id 


There shall be no rotor rotation greater than 7.5* as 
indicated by the monitor switch position indicator. 

There shall be no evidence of damage upon completion of 
all shock testing. 

The elapsed time for 90* rotation shall not exceed 250 
milliseconds, actuation current shall not exceed 3.0 amperes, 
and the switches properly indicate rotor position. 

Subject both units to the leakage test (paragraph 5.4) upon 
completion of all shock testing and to the remaining tests 
listed in Ted^le I. 
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TABLE V 

SHOCK LEVEL CRITERIA 


Ordnance Shock 
100 Hz at 12 dB/oct. 

100 Hz at 94 G's peak 
4,000 Hz at 6 dB/oct. 
10,000 Hz at 1,875 G's peak 


Longitudinal Axis 
Half Sine Pulse 
6 G's Peak Amplitude 
300 msec duration 


Half Sine Pulse 
11 G's Peak Amplitude 
300 msec dviration 


TABLE VI 

SHOCK IMPACT SCHEDULE 


(For Ordnance Shock, SRB Water Landing and SRB Parachute Deployment) 


MISSION 

NUMBER 


NUMBER OF IMPACTS (PER AXIS 


NUMBER 


9 thru 14 


1 thru 14 


2 thru 6 


7 thru 10 


SRB Water 

Landing 

Longitudinal Axis 

' Lateral Axes 

Half Sine Pulse 

Half Sine Pulse 

30 G's Peak Amplitude 

20 G's PeeUc Amplitude 

150 msec duration 

100 msec duration 
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TEMPERATURE HUMIDITY 
References 


a. N7iSA Specification 10A00465, paragraph 4.3.8. 

b. MIL-STD-810B, Method 507, Procedure 1. 


Units To Be Tested (See Table I) 
Fourteen (14) each. 

5.6.3 Test Equipment 


N 2 une 

Manufacturer 

Model 

Accuracy 

Calib. 

Interval 

Humidity Chamber 

Tenny 

TH-27 

♦ 2*F 

3 Months 

Recorder 

Brlstols 

4 3B 

± 2»F 

3 Months 

pH Tester Block 
Type Comparator 

La Motte 

6.00- 

7.40 

4 0.1 ph 
unit 

Annually 


5.6.4 


Teat Requirements 


Humidity test per MIL-STD-810, Method 507.1, Procedure I, is applicable 
except that the unit will be non-operating. There shall be no evidence 
of corrosion, peeling, chipping or blistering of the assembly finish. 


5.6.5 


Test Procedure 


NOTE 1 - 
NOTE 2 - 


When unit is set up in the chamber, have a typical 
photograph taken. 

Ste 2 un, or distilled, demineralized, or deionized 
water having a pH value between 6.0 and 7.2 at 
73*F shall be used to obtain the specific humidity 
and this shall be verified prior to test start 
using a pH Tester Block Type Cosf>arator. 
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Test Procedure (Continued) 
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Place sanples with sealing plugs installed in a 
temperature chamber which has been preconditioned 
between 59*F and 91*F with uncontrolled humidity. 

Raise temperature chamber to 160 *F and humidity to 95% 
over a period of two (2) hours. 

The sanples shall be maintained at 160*F, 95% humidity 
for not less than six (6) hours. 

With humidity maintained at 85% or greater, gradually 
reduce temperature to 82*F over a period of not less 
than 16 hours. This constitutes one (1) cycle. 

The number of continuous cycles shall be ten (10) for a 
total test time of not less than 240 hours. 

Upon completion of humidity cycling the samples may be 
wiped dry. 

Evaluation 


There shall be no evidence of corrosion, peeling, chipping 
blistering of the assembly. 

Subject the units to the remaining tests listed in 
Table I. 
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LEAK (BUBBLE TYPE) TEST 


NASA Specification 10A00465, paragraph 4.3.7 


unif To Be Tested 


Fourteen (14) each - see Table 1 


Test Equipment 


Calib. 

Interval 


Manufacturer Model 
TMc/S N/A 

Matheson 30 

Cenco Megavac 


Name 


N/A 

3 Months 
N/A 


Pressure Cheunber 
Vacuum Gauge 
Vacuum Pump 


Test Requirement 


Fill the transparent pressure vessel with aistiiiea watei: 
so that when the vessel is in the "test" position, the 
unit(s) will be immersed at least one (1) inch, but not 
more than five (5) inches below the water. 

Attach the unit(s) to the elevated platform of the pressure 
vessel with the vacuum chamber rotated in the "no-test" 
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Procedure (Continued) 


Re-seal the vacuum cheunber and rotate it to the test 
position. 

Reduce the pressure of the air space above the liquid 

to two (2) in. Hg absolute, and hold constant during the 

observation period of two (2) minutes. 

NOTE: A steady stream or recurring succession of 

small bubbles from the unit indicates leakage. 

Rotate the chamber to the "no-test" position and then 

allow the air pressure ed)Ove the liquid to return to 

laboratory atmospheric. 

Remove the unit(s) from the vessel and remove its surface 
liquid by blowing, blotting or air drying. 


here shall be no leakage as evidenced by a continuous stream of 
ubbles being emitted from the test specimen. 

NOTE: Bubbles which are the result of entrapped air on the 

exterior parts of the case shall not be considered 
leaks. 
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AMBIENT TEMPERATURE ELECTRICAL CHECK-OUT 


Reference 


a. NASA Specification 10A00465, paragraph 4.3.10. 
5.8.2 Units To Be Tested 

Fourteen (14) each - see Table I, 

Test Equipment 


5.8.3 


5.8.4 


Test Requirement 


Neune 

Memufacturer Model 

Accuracv 

Calib. 

Interval 

Megohmmeter 

Freed 

1620 

+ 5% 

3 Months 

D.C. Power Supply 

Perkins 

TVCR-040-5 

N/A 

N/A 

Function Monitor 

Douglas 

SA 1077-1 

N/A 

N/A 

Cable 

Douglas 

SA 1077-3 

N/A 

N/A 

Oscillograph 

Resistance 

Honeywell 

906 

N/A 

N/A 

Circuit Tester 

Alinco 

101-5AF 

+ 1% RDG. 

3 Months 




Perform all electrical check-outs at standard laboratory ambient test 
conditions. Cycle the S&A device from SAFE to ARMED to SAFE four (4) 
times each at voltage inputs of 24 Vdc, 28 Vdc, and 32 Vdc. The 
current required to actuate the solenoid or motor shall be monitored 
and recorded with each application of power and shall not exceed 3.0 

amperes. Elapsed time for 90* rotation shall not exceed 250 milli- 
seconds . 
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Proc»dura 
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5. 8.5.1 


Ninety (90) Degree Rotetlon Test 


STEP: 


10 


notes, a. c^duct ell te.t. with the S4A unit at laboratory 
ambient c?onditiona. 

B. unit ,h.ll b. in th. position wh.n r.«iv.d 

Upon compl.tlon of .11 ch.ck-out t..t., th. unit .h.ll b. 
r.turn.d to th. SATE po.ition. 

•take .11 .l,ctric.l conn.otion. p.r figure J. 

Turn DC Power Supply on, function monitor power «itch ON 

Zx. T:T 

•no adjust the power supply voltage until three (^\ -m. 

^c. i. indicted on the f.„ction monitor Irr" ltT”‘ 
Adju.t the CURRENT input of the o.ctllogr.ph ,.lv.no«t„ 

Clef lei, tion to measure 3 amj^eres. 

Adju,t the VOLTAGl:, SATE .nd ARMEU input, of th. o.ot , . 
C.lv.nometer for ,1efl.ction. .. in figure J. “°««ph 

Set oscillograph recorder paper speed to 10 0 inch.. 

Turn the o.cillogr.ph r.crd.r TIHER .witch ‘ on. 

Hold the function monitor LOAD „itch in th. AMBIENT po.ition 
•n .Just the i<ower supply imtll 33 volt. D.c. is inilc 
on the function nh'nitor voltiiwter. ' * * 

cycle the SLA ,„,it from SATE to ARM to SAFE four (4) time, 
record^l*™*” the o.cillogr.ph 

Hold t^ function nh,nltor LOAD switch in th. AMBIENT po.ition 
And .dju.t the p,^,r ,„ppiy ^ ^ ^ 

on the function monitor voltmeter. ’ 


s 

H 

fl 
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5. 8. 5.1 


11 . 

12 . 


Ninety (90) Degree ^ 816780 

® notation T.st {Oontir oed) 


13, 


14. 


15. 


Cycle the S*A nni*- « 

with the ACTUATE swit^ ^ 

Hold the function nonitoHL? ^ “'“‘““’"P*' «cord.r. 
«dj„.t the in the *^,bient po.ition 

clie th“°“°" vortltl. 

y the stA unit from safe to arm *- 
with the ACTUATE switch while r . 
recorder. unning the oscillograph 

Verify that the actuation time ^ 

to SAFE aoe. not .x„ed 250 ZllT" *"'* **« 

does not exceed 3 as^jere.. “«»nd. and actuation current 

t..t data ahert!*“ °»»"tionai (»o* Rotation) 



5. 8. 5. 2 


Circuitry check Tests 


Calibration 


STEP: 


2 . 


3. 


Place the function monitor contact . 

«th the s«A unit in the SAFE oo.lt. " 

Verify the CONTACT test , 

•opply for 2.5 t 0.05 aspere. on tT" 

Press the CONTACT TEST switch and ” “‘ter. 

voltage drop on the contact v . “>* 

the TARE voltage. oitage drop nwter. This i. 

NOTE: on the foUowlng contact voltage d 

voltage should be subtracted f ‘He TARE 

oHtaln the actual (netWoitge": 

Bhall not exceed 750 millivolts. 


t27. 
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5. 8. 5. 2. 2 Contact T«»t 
STEP* 

1. Place the CONTACT SELECTOR in the G-H, K-N, P-R, S-T, F-M, 
and V-CASE positions. 

2. Press the CONTACT TEST button and read the voltage on the 
CONTACT i'OLTAGE DROP meter and record test results on test 
data sheet (Figure 6) . 

NOTE* The net voltage to be recorded is the meter reading less 
the TARE voltage. 

3. Place the CONTACT SELECTOR to J-H, K-L, R-N, and T-U 
positions. In each position the CONTACT TEST light should 
remain "OFF" indicating an open circuit. 

4 . Place the CONTACT SELECTOR switch to "OFF". 

5. Actuate the unit to the ARMED position. 

6. Place the CONTACT SELECTOR in the J-H, K-L, R-N, and T-U 
positions. 

7. Press the CONTACT TEST button and read the voltage on the 
CONTACT VOLTAGE DROP meter and record test results on test 
data sheet (Figure 5) . 

8. Place the CONTACT SELECTOR to G-H, K-N, P-R, and S-T 
positions. In each position the CONTACT TEST light should 
remain "OFF" indicating an open circuit. 

9. Place the CONTACT SELECTOR TO "OFF". 

10. Return the unit to SAFE position. 

11. Reduce the power supply voltage to sero. 

5. 8. 5. 2. 3 Solenoid Resistance Teat 
STEP * 

1. Connect the Alinco resistance circuit tester to the function 
monitor, + to binding post N and - to binding post M. 

2. Measure and record the solenoid resistance on test data 
sheet (Figure 6) . The solenoid resistance shall be 
10.52 to 11.72 ohms. 
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21 5. 8. 5. 2. 3 Circuitry Check Testa (Continued) 

II STEPi 

^ 3. Disconnect the circuit tester. 

Li S. 8. 5.2. 4 Insulation Resistance Tests 
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3. Disconnect the circuit tester. 


5.8. 5. 2. 4 Insulation Resistance Tests 




STEP: 

1. Disconnect the power supply from the function monitor. 

2. Adjust Megohnuneter ' s test voltage to 500 vdc. 

3. Connect Megohnunoters negative lead to the CASE binding 
post on the function monitor. 

4 . Using the Megohnuneter positive lead check the insulation 

resistance between the following pins and the case: F, 

G, H, J, K, L, M, N, P, n, S, T and U. 

5. Record insulation resistance on test data sheet (Figure 7). 


5.8. 5. 2. 5 Continuity Test 


STEP ; 

1. Place the rotor in the SAFE position. 

2. Using an volt ohmineter verify that an open circuit exists 
between the following pins: 


V-A 

V-D 

V-G 

V-K 

V-N 

V-S 

V-B 

V-E 

V-H 

< 

1 

V-P 

V-T 

V-C 

V-F 

V-J 

V-M 

V-R 

V-U 


3. Record continuity on test data sheet (Figure 8). 
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TEMPERATURE ELECTRICAL CYCLE 


5.9.1 


Reference 


a. NASA Specification 10A00465, pturagraph 4. 3. 11. 


5.9.2 


Units To Be Tested 


Twelve (12) each - see Tzd>le I, 


5.9.3 


Neune 

Manufacturer 

Model 

Accuracy 

Callb. 

Interval 

Temperature Cheunber 

Messimers 


FT-4 

N/A 

N/A 

Temperature Recorder Honeywell 


31F1 

+ 2*F 

3 Months 

D.C. Power Supply 

Perkins 

TVCR-040-5 

N/A 

N/A 

Function Monitor 

Douglas 

SA 

1077-1 

t 

3 Months 

Oscillograph 

Honeywell 


906 

N/A 

N/A 

Ced>le 

Douglas 

SA 

1077-3 

N/A 

N/A 


i Si 


5.9.4 


Test Requirement 


Cycle the unit from SAFE to ARMED to SAFE four (4) times each at 
voltage inputs of 24 vdc, 28 vdc, and 32 vdc. The current required 
to actuate the solenoid or motor shall be monitored and recorded 
with each application of power. Elapsed time for 90* rotation shall 
not exceed 250 milliseconds. The above test shall be conducted as 
specified while the \anit is stabilized at +165»F and then repeated 
again while the unit is stabilized at +20*F. NOTE: Seqvience is 

optional. The +20*F cycling may be performed before t)» +165*F cycling, 


5.9.5 


Test Procedure 


NOTE: Install an MS 3181^14 protective cap on all units 

before exposing to -65*F. 


. -J _ 


< 1 -*, 1 . 


'i 4, 




5.9.5 


T<«t Proc»dur« (Continued) 


OTP 816780 


STEP t 


1 . 


2 . 


Place units into tem|israturs conditioning chamber and 
stabilise at +20 ♦ 5*F or +165 ♦ 5*r. 

When units have stabilised at the test ten%>eraturs make 
connections as shc^n on Figure 2. Connecting cable 
SA 1077-3 is to be inserted through chaml>er wall. The units 
are to remain in the chamber during the teat. 

Perform 90* rotation test using procedure of 5. 8. 5.1 with 
input voltages of 24 vdc, 28 vdc and 32 vdc. 
mvTEt Once the units have stabilised at the test temi>erature 

and connecting cable 1077-3 has been attached the testing 
may proceed. It is not necessary to restabilise the 
tem{'>erature. 


3. 
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5.10,1 


H»f»r»noa 


«. N^SA 8p«.-tnoMU>l, 10A004.J, 4.S.U/4. J.15. 


5.10.2 


yniJU X*' Tffil tSfm Tnbl0 1) 


Unit* 1-3 Ami 13-14 fiuu tiAnt AKNKU At plu* 20 > b*r. 
Unit* 4-5 funotiiAn HATK At pUi* 20 ♦ 5 *r. " 

Unit* 6-8 Ami 11-12 funotii^n ARMi;u At plu* 165 ♦ 
Unit* 9-10 fvmotiiw SAFK At plu* U 5 4 5 *r. 


5.10.3 


T»*t K<juipm Bnt 


NAm»» 


NS I n*tonAtor 


M*nuf Aotui *r 


MoO*l 


ur>P Lin* 


MK453-002 1-007 
oi -009 


SuiH'li*t1 by NASA 


Al . Tubino 
riiimj mat 
Unbii* ShioKI 


10A00455 or 
or miuiv. 

^ 0 ^ 1-0 

07 2-0 H 33 

10A00487 


i^Uiviiovl by NASA 


. 125 on X . 020 WAll 
Swpnii*'! by NASA 


5.10.4 


— ^ >6»siui r*ii>*nt » 


Unit* 1-3, 6-8 ,Am1 11-14 tfhAll Iv in th* ahmki^ 4 »j 

.. pu.. io-r o. p,„. uvr. „u,. 4 ., .-u 

lu :: •-< 


TSiL*_»:i:i'omlu»^ (So* Fi.jm* 4 aiuI 4 a) 


To.x,«e thp N.U l,„o ,„,h 

Uu'h-|H'umi« . 

A.«.<1.,. ,h. svA wt.h ,h« ,OA004« br,u.A.t to th. 

.w PU.. n,u„ 4 a. JOA 004.7 .Wb.i, 

•hl.u for th» -sy^K" ,o„. 
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5.10.5 

c. 

d. 

e. 

f. 


g- 


5.10.6 

a. 


b. 


QTP 816780 

Test Procedure (Continued) 

Torque the CDF test lead assemblies into each S&A device 
at 60-90 inch-pounds. 

Remove the protective wrap from each CDP assembly to expose 
at least 1.62 inches of MDF. 

Install the 6061-0 aluminum tube over each section of MDF 
as shown in Figure 4 . 

Place the unit into the temperature conditioning chamber and 
expose the unit to the specified temperature (see "Unit to 
be Tested" paragraph) for a minimum duration of one (1) hour. 
Remove the unit from the chamber, and initiate each detonator 

by the NASA firing unit within five (5) minutes after removal 
from the chcunber. 

Evaluation 


"ARMED" Function Test: The axuminum sleeve on each CDF 

test lead assembly shall be completely ruptured to 
indicate satisfactory operation of the test specimen. 
"SAFE" Function Test: There shall be no fragmentation of 

the S&A body or rotor. Satisfactory operation shall be 
indicated by no chemical decomposition of the test lead 
explosive. 
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f 

F: 
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operatio:;al and FXEcraicAL test set-up 

FIGURE 2 


DC Power Supply 


Function f^onltor 









at 100 pulses (lines) per sscond the tine 
between lines is 10 aillisiconds. 


Actuition 
' TLne 


Cvitch Ifenitor Trace 


Switch Monitor Trace 


Voltage Trace 
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McCormick seiph 

. ! .jiLv HOU»ST£«, CAUfORNIA 9502J QTP 816780 

' ^ ^ ? TEST DATA SHEET* 

FOR 

OPERATIONAL (90° ROTATION) 

ftEPORT NOMBER ^ 

JOB NUB^ER^ wo. NUMBER 

«C/S part name -S am a AamNo device b.,u,.o 81678o .ev 

CUSTOMER SPECIFICATION _. NASA 1<W00«65 PBOCFni.pr ATP 816780 »PT 

i£:»T EQUIPMENT ITEM NUMBERS “ 

rfcQulRcMENTS _EUPSED TIME FOR 90 DEGRE E ROTATION SHALL NOT EXCEED 250 MILLISECOND S 


TEST TEMP. 


UNIT NO, SERIAL NO. ________________ TEST TEMP. 

[_ 32 VOLTS DC -- ^ . . i 2U VOLTS DC 

_AlgS[TIME (SEC.) [safe I ARM [amps I TIME (SEC. )| SAFE | ARM | AMPS | TIME (SEC. ■> I SAPR I Abm 



ViC.-iMCIAN 

siAY.O.S Or VEST RESULTS (CHECK ONE) 

xjVc itSTS CONOUCi'cO WlTfiOuT AOVEPSE 
iCftcPA.NCV/S noted of OMT/S -FTIXaS 


WITMhLS.S 


V. 1191 


FIGURE 5 






C-H, K-N, P.R & S-T PIN TO PIN SHOU LD 
INDICATE AN OPEN CIRCUIT. 


RECORD voltage READING OR W RITE 


OPEN IN EACH C01.UW BELOW 


V-CASE 


WITNI-SS 


TUiOYNI McCORMICK SilRN 

CAUfOUNIA *IOil 

^ ^ TCCT r\«VA 


HOlUSTfR, CAUfORNIA *IOiJ 

TEST DATA SHEET 
FOR 

CIRCUITRY CHECKS 


QTP 816780 


REPORT NUMBER 

DATE 

JOo NUMBER 

THc/S PART NAME SAFETY & ARMING DEVICE ’ , 

. -..'i ™c/S DWG. NUMBER 816780 REV. 

v*0:>rOMCR SPECIFICATION NASA 10A0046S . ^ 

A) G~H, K- N, P-R & S-T PIN TO PIN VOfl TACP a\ , . , „ ~ _ ■ . 

ShAil BE LE git TiIAM 7 50 HlLLimTR [_J J-H. K-L, R-N, & T-U pin to PIN VOL TAGE 


FIGURE d 
-39- 


TiCHATCIAN~ 

VMwjAViON OF TEST RESULTS ( CHECK ONE) 

4-OVc T£STS C0N0UCT£0 WiTmOOT AOVfRSC -:-pn- 
-.»CRcPA.SCV/S .NOV60 Of *^niT/S 


AC. HOl 


UNIT POSITION S - SAPP A - 
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telsoyni McCormick selrh 

'. ^*: HOlliSTCR. CALIFORNIA 9S021 


HOlllSTCR. CALIFORNIA 9S02) 

TEST DATA SHEET 
• FOR 

INSULATION RESISTANCE 


QTP 816780 


REPORT NUMBER 

JOo NUMBER 

TMe/S PART NAME SAFETY & ARMING DEVIC E 
CUSTOMER SPECIF!CATiCN NASA 1QA0Q465 


ORIGINAL PAGE IS 
OATF OF POOR QUALITY 

W.O. NUMBER 

TMc/S DWG. MUMBFP 816780 REV. 

TMc/S PROCFntJPF ATP 816780 REV . 


TEST EQUIPMENT ITEM NUMBERS 

RuOulREMENTS WITH THE ROTOR IN THE SAFE POSITION. THE INSULATION RESISTANCE BETWE EN 
CURRENT carring PARTS AND THE CASE SHALL BE GREATER THAN 100 MEGOHMS AT 500 VDC, 


MEGOHMS - PIN (SHOWN BELOW) TO CASE 

ii 1 j T“k I L I wTT ii flT 


T2CHMCIAN — — — 

wVMw>iATiO\ OF TEST RESULTS (CHECK ONE) 

Q— ^ -owVc 7£STi CONOUCTcO WiThOwT ADVERSE EFFECTS 
w' Jr>i\iRcPA.\CY/S NOTED OF UNiT/S 


WITNESS 




CUSTOMER PART NUMBER 


RECORD OPEN CIRCUIT BY (/) SYMBOL- 
CIRCUIT V TO FOLLOWING CIRCUIT CONNECTIONS 


TECHNICIAN 

evacuation of test RESULTS (CHECK ONE) 


WITNI'.SS 


3 ABOVE TESTS CONOOCTEO WITHOUT ADVERSE EFFECTS 
□ OlSCREPANCY/S NOTED Of UNiT/S 


FIGURE 8 
-41-' 


FORM NO. 1191 
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